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Re: Comments on 2010 Draft 303(d) List

Dear Ms. Pittman:

On behalf of Alcoa Inc., we are submitting these comments regarding the “2010
Draft List of Impaired Waters and Consolidated Assessment and Listing Methodology under
Section 303(d) of the CWA.” As described below, Alcoa believes that there are significant
legal and scientific flaws in the draft list and methodology, which must be corrected before
this document is finalized and submitted to U.S. EPA for approval.

L LEGAL ISSUES

A. Aluminum Values

IDEM’s development and use of the aluminum values for its draft 303(d} list violates
several provisions of Indiana administrative law. -

At a number of places in its 2009 Notice [hercinafter “Notice™], IDEM acknowledges
that it is required by Section 303(d) of the CWA to determine those waters of the state that
do not meet Indiana’s “water quality standards.” See, e, g., Notice at 1 (IDEM is “required to

assess its waters for compliance with the state’s water quality standards (WQS)™); Id. at 19
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(same). Indiana’s “water quality standards™ are standards formally promulgated by the
Indiana Water Pollution Control Board (“Water Board™) as “rules” after undergoing and
complying with the full range of due process requirements required by Indiana law,
including such safeguards as two 30-day public comment periods, a duty to evaluate and
respond to comments, and a rulemaking hearing before the Water Board. See, e.g., Ind.
Code §§ 13-14-9-2; 13-14-8-3; and 4-22-2-24,-27, -28.

The aluminum values used in the draft 303(d) impairment determination are not
“water quality standards” promulgated by the Water Board. Rather, these values have been
developed by IDEM, not the Board, and are what IDEM generally refers to as “Tier T and
Tier IT criteria.” The exact terminology for these values varies depending on whether the
criteria at issue are for the Great Lakes Basin (where they are called Tier  Criteria and Tier
II Values) or for “downstate” waters (where they are called Acute Aquatic Criteria (AAC)
and the Chronic Aquatic Criteria (CAC)). In its Notice, IDEM notes that the process for
deriving these two sets of criteria is the same for both up-state and downstate, and “to
simplify” discussion, IDEM simply refers to these criteria in both geographic regions as
“Tier I” and “Tier IT” criteria. See 2009 Notice at 28. We will use the same simplified
terminology here.

There is some uncertainty as to whether the aluminum criteria are, in fact, Tier /1L
criteria because IDEM inconsistently refers to these numbers in jts Notice at times as “Tier I
and Tier II criteria” (see, e.g., 2009 Notice at 29) and at other times as a “site-specific

criterion calculated per Method 1 (327 IAC 2-1-8.3).” Id. at 30.1 IDEM then goes on to

1 The section cited by IDEM (§ 8.3) does not in fact provide for calculating a “site-specific criterion”; it instead
sets forth procedures for determining “chronic aquatic criteria.” Perhaps IDEM meant to cite § 8.9 which does
provide procedures for calcufating “site-specific modifications to criteria.” However, proceeding under § 8.9
requires a variety of due process steps that do not appear to have been undertaken with respect to aluminum.
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state that “the resulting value is equivalent to a Tier I value and may be used as such for
IDEM's 305(b) assessment processes.” These differing classifications present several
problems. For one thing, there is no provision in the Board rules to recognize the
“equivalent” of a Tier I value. Second, if in fact the downstate aluminum value is a “site-
specific criterion,” then IDEM must proceed under the procedures for issuance of site-
specific criteria, which clearly requirc a Board rulemaking. The bottom line here, from a
legal matter, is that the Tier I/II criteria for aluminum were never promulgated by the Water
Board, but rather were developed and adopted by IDEM without any apparent opportunity
for public comment or input. These criteria were publicly announced by IDEM for the first
time in the Notice as part of the basis for its impairment determinations without providing
-any prior opportunity for public review.

IDEM’s Notice acknowledges the lack of due process in connection with developing
these criteria. For example, IDEM’s Notice states that “Tier I criteria meet all the
requirements necessary to be incorporated into Indiana’s WQS, however they have not been
promulgated into Indiana’s Administrative Code”  Id. at 28 (emphasis added).
Nevertheless, IDEM states “it is important to note that all [non-promulgated] Tier [ criteria
and Tier II criteria values are valid for use in all IDEM regulatory processes including
305(b) assessments and 303(d) listing decisions.” Id. at 29 (bracketed word and emphasis
added). This is erroneous. Perhaps in an effort to provide some “cover” for the lack of due
process afforded in developing the Tier I/II criteria, IDEM also states that the “Tier I criteria

and Tier II values criteria are treated as a numeric translation of the narrative criteria in

For the balance of this discussion, we will assume IDEM intended to develop Tier /Il criteria for these
constituents although that is not entirely clear. Given the inconsistency in the Notice, and the fact that IDEM
has not produced all background information or legal authority underlying these criteria, we reserve the right to
supplement these comments once IDEM’s actual basis for these numbers becomes clearer.
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Indiana’s WQS to determine whether the substance or substances in question are present in
amounts sufficient to cause impairment to aquatic life.” Jd.2

The procedures in the Water Board’s rules by which IDEM is purportedly authorized
to calculate Tier I/II criteria without rulemaking by the Board are found at 327 IAC 2-1-
6(a)(1)(E)(ii) and (ii1), and 2-1-8.1 through 8.9. These rules are silent as to whether the Tier
I and Tier II numbers must be promulgated. As relates to the Notice, neither the Water
Board nor IDEM ever adopted the new Tier I/Tier Il numbers (including aluminum) through
rulemaking.3

IDEM candidly admits these non-promulgated Tier I/Tier 11 numbers are used for the
exact same purposes as the promulgated criteria. Indeed, Tier I/Tier II numbers are used
among other things to sct NPDES permit limits, to determine what waters are impaired under
the 303(d) program, and to allocate pollutant loading under IDEM’s TMDL process —
exactly like the Water Board’s promulgated numeric water quality criteria. IDEM’s use of
these unpromulgated values as if they were validly adopted criteria is improper, and should

not be sanctioned by the Board.

2 “Narrative criteria” refer to provisions in the Water Board’s water quality standards rule that set forth general
namrative statements of desired water quality without any numeric criteria. A common narrative criterion is the
so-called toxics criterion which provides that pollutants shall not be present “in amounts sufficient to be acutely
toxic to, or to otherwise severely injure or kill, aquatic life, other animals, plants or humans. 327 TIAC 2-1-
6(a)(1)(E). Because these narrative criteria do not include corresponding numeric criteria in the WQS rule,
they cannot be used to make impairment or TMDL decisions. Instead, the WQS rules set forth procedures to
“translate” these general statements of intent into numeric criteria that can be compared to actual stream data.
For reasons discussed below, the translation provisions of the Board’s rules are also invalid.

3 IDEM could not adopt these as rules because IDEM lacks any statutory authority to promulgate such rules,
and Indiana law makes clear that administrative agencies are creatures of statute and only possess those powers
that the General Assembly gives them. See Van Allen v. State, 467 N.E.2d 1210 (Ind. Ct. App. 1984),
Moreover, the Water Board has exclusive authority to adopt rules governing the water program. See Ind. Code
§ 13-18-3-1.
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B. Tier I and Tier II Criteria
The Tier VI criteria meet the definition of a “rule” under Indiana law and therefore
must be promulgated. Indiana law defines a “rule” as “the whole or any part of an agency
statement of general applicability that:
Section 1.01  has or is designed to have the effect of law; and

Section 1.02  implements, interprets, or prescribes:

(1) law or policy; or

(2)  the organization, procedure, or practice requirements of an agency.”

Ind. Code § 4-22-2-3(b). Tier T and Tier II numbers meet the definition of a rule because
they are generally applicable, are designed to have the effect of law, prescribe policy, and
implement and interpret law. See, e.g., Indiana-Kentucky Elec. Corp. v. Commissioner, 820
N.E.2d 771, 780 (Ind. Ct. App. 2005) (IDEM’s requirement that ambient air quality monitors
be within 10 km of the source was not related solely to IDEM’s internal procedures, policies,
or organization but instead met the three definitional requirements of a “rule”).

Generally Applicable: The Tier I/Tier Il numbers are generally applicable to waters

of the State and to many dischargers. They are not merely used in one permit or to regulate
one permittee. They are used to determine whether particular water bodies are tmpaired and
therefore should be on the 303(d) list. They are used to develop and allocate pollutant
loadings for multiple water bodies under the TMDL process. The numbers directly affect all
cxisting and future dischargers to a water body on the 303(d) list. Indeed, IDEM has

asserted in its Notice that these numbers “are valid for use in @// IDEM regulatory
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processes.” Notice at 29 (emphasis added). IDEM is therefore treating these Tier LI
numbers as “generally applicable” within the meaning of this statute.

Effect of Law: The Tier I/Tier I numbers have the effect of law. They are a critical
component of the 303(d) listing program that legally categorizes certain water bodies as
impaired, which in turn has significant legal consequences. These numbers are used in the
TMDL program and ultimately are used to tell people what they can and cannot legally
discharge. If a water body is categorized as impaired using these unpromulgated values, the
state becomes legally required to develop a TMDL, which will legally govern discharges to
that water body. These numbers also will be used to establish legally enforceable NPDES
permit limits outside the 303(d)/TMDL program. IDEM is using these unpromuligated
values to create legally binding obligations on dischargers that could require the purchase
and installation of expensive pollution control treatment facilities, and can lead to civil
penalties or worse in case of violations. These numbers therefore create legal obligations
and have the effect of law.

Implements/Interprets/Prescribes Law or Policy: The Tier I and Tier II numbers also

“implement” law. IDEM is using these unpromuigated values to implement Indiana Code §
13-18-2-3, which requires IDEM to prepare a list of impaired waters by considering water
quality data. The Tier /Il numbers are also used by IDEM to develop the list of impaired
waters as required by both the CWA, 33 U.S.C. § 1313(d), and by Indiana Statute, Ind. Code
§ 13-18-2-3. Finally, the Tier I/Il numbers “prescribe policy” because they announce to the
state what 1s and is not an impaired water body. The rulemaking function “embraces [an]
element of generality, operating upon a class of individuals . . . additionally, exercise of

administrative rule making power looks to the future.” Blinzinger v. Americana Healthcare
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Corp., 466 N.E.2d 1371, 1375 (determining that the Indiana Department of Public Work’s
Medicaid rate freeze direction was “in the nature of a rule, and because it was not
promulgated in compliance with statutory requirements [Ind. Code § 4-22-2-2], it is void and
without effect.”). The Tier VIl numbers have implications that are generally applicable and
define legal obligations in the future. Those two components are fundamental characteristics
of an agency action that requires a rulemaking procedure.

Because the Tier I and Tier II numbers meet the definition of a rule, they must be
promulgated by the Water Board, to which the Indiana General Assembly has delegated
exclusive rulemaking power over water quality related matters. This is not some
meaningless technical requirement designed to “trip up” IDEM or the Board. There are
important public policy reasons why these unpromulgated values should instead be
developed and validly adopted only through the rulemaking process. In addition to giving
effect to the General Assembly’s directive, it allows the public, including the regulated
community, to ask questions and to make suggestions as to how the regulations should be
changed to be more technically accurate and reasonable; it provides a check on the decisions
of unelected administrative officials before the actions of the public are restricted through
actual laws; 1t requires an economic analysis as to the impact of the regulation to be
conducted so the Board and public can make necessarily hard decisions about tradeoffs

between economic impacts and water quality.4

4By proceeding as they have here, IDEM and the Board have been able to sidestep and ignore many mandatory
due process requirements, including the following: Twenty-eight days prior to the adoption of a rule, IDEM
must publish a notice of intent to adopt a rule including the intent and scope of the proposed rule in the Indiana
Register. See Ind. Code § 4-22-2-23(b). The full text of the proposed rule must be published in the Indiana
Register and notice of a public hearing must be provided. Ind. Code § 4-22-2-24. A statement regarding the
availability of any supporting material for the proposed rule must also be included. /d. at (d). After publication
of the proposed rule and notice of public hearing, IDEM must hold a hearing on the proposed rule. /d. at 4-22-
2-26. All comments received at the public hearing must receive full consideration from IDEM. Id. at 4-22-2-
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A TMDL based on these unpromulgated Tier I/Tier II numbers can force dramatic
changes in discharge permits and therefore dramatic changes in the operations and activities
of affected dischargers. They can have significant economic impacts by restricting or
preventing expansion of existing operations or siting new operations that would discharge
the constituents of concem. And from an environmental perspective, they provide the
foundation of one of our most important water programs — to protect water quality and attain
water quality standards. It is important that such efforts be subject to the processes
established by Indiana law, and that the public be allowed to play its designated role in the
process.

C. Narrative Criteria

In addition to the fact that Tier I/II criteria meect the definition of a rule that must be
promulgated, IDEM’s narrative water quality criteria rules are also invalid because they do
not provide the requisite notice concerning what activity is prohibited. In its Notice, [IDEM
argues that the Tier I/IT numbers are merely the “ranslation” of already promulgated
narrative water quality criteria. It seems IDEM is trying to argue that since the public has
already had the opportunity to participate in full due process procedures associated with the
development of the narrative criteria, no more due process is required for this “translation.”

Such an argument is without merit. The reason IDEM must “translate” the narrative

criteria is because no one knows what they mean, and they cannot, standing alone, be

27. The Water Board may not adopt a rule until it has conducted at least two 30-day comment periods. Id. at
13-14-9-2. IDEM nust provide the Water Board with a fiscal impact statement of the proposed rule prepared
by the office of management and budget. See Jd. at 13-14-9-4.2. The Indiana economic development
corporation must review proposed rules to determine if alternatives exist to reduce the regulatory burden, and
IDEM must respond to any comments the IEDC makes before the proposed rule can be adopted. See /d. at § 4-
22-2-28. The final rule must be adopted within one year from the date that the notice of intent is published in
the Indiana Register. Ind. Code § 4-22-2-25. After a tule is adopted, the agency must submit the rule to the
attorney general and then the govemor for approval. /d at § 4-22-2-31, and -33. These are not trivial
procedures to be lightly ignored. They are a comerstone of our regulatory process to place limits on non-
elected officials as they attempt to prescribe law and have constitutional underpinnings.
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applied. They are unascertainably, perhaps unconstitutionally, vague. One cannot read the
words of these narrative criteria and determine whether a water body meets those criteria.
The narratives can only be used if they are translated into numeric criteria, which then can be
compared to actual surface water quality data to make an impairment determination.

The narrative criteria are illegal. Indiana law requires that agency rules must be
stated with “sufficient particularity” so that members of the public, including the regulated
community, know what conduct is proscribed. The ascertainable standards doctrine
prohibits agencies from promulgating regulations so vague or indefinite that a person of
common intelligence must guess at their meaning and differ as to their application. /nd.
State Ethics Comm'n v. Nelson, 656 NE2d 1172, 1176 (Ind. Ct. App. 1995); Sterling
Management-Orchard Ridge Apartments v. State Bd. of Tax Commrs, 730 N.E.2d 828, 836-
37 (Ind. Tax Ct. 2000). Even a genius — let alone a person of common intelligence — could
only guess as to the meaning of the narrative criteria or what kinds of activity would be
prohibited.

Moreover, the Board cannot seek to cure the illegality of the vague narrative criteria
allowing IDEM to calculate nonvague standards to use in place of the vague narrative
criteria—but without proper promulgation—at a later time. IDEM’s calculation process
essentially replaces the narrafive criteria. It is interesting to note that IDEM consistently
states that it cannot even modify an existing numeric water quality criterion without
undergeing rulemaking. See, e.g., Development of Amendments to 327 IAC 2-1-6
Concerning Sulfate Criterion in Wafers of the State, LSA Document #07-185 (“The only

option for revising a water quality standard contained in Title 327 is through rulemaking.”).
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Accordingly, the numeric numbers adopted to “translate” the narrative criteria must also be
promulgated.

Even if the narrative criteria are not void for vagueness or being unascertainable
standards, the Tier I/II criteria should still not be considered a mere translation of a
promulgated rule for other reasons. To determine whether an agency action is merely an
interpretation of a rule, federal courts have developed a body of law to determine what is a
lawful vs. unlawful “interpretation.” TUnder these cases, which are instructive here, to
determine whether an agency is taking legislative action, a court determines whether the
agency’s action imposes new duties or creates new law. See United States v. Zimmer Paper
Products, Inc., 20 Envtl. L. Rep. 20,556, 20,557 (S.D. Ind. 1989). Courts utilize several
criteria to-determine whether the action imposes new duties or creates new law. First, courts
consider whether the agency action “presently imposes a binding obligation or norm on a
regulated firm or individual” Jd. Second, courts ask whether the agency statement
“genuinely leaves the agency and its decisionmakers free to exercise discretion” and noting
that an interpretative rule “does not establish a binding norm.” Id.

Third, courts also look to whether the agency action has imposed new and more
stringent duties upon regulated entities. 7d. at 20,558. Courts also look to whether the
regulator views the regulations in their present form to be deficient when compared with the
requirements of the interpretation. /d. at 20,559. Further, courts “give far greater weight to
the language actually used by the agency in the past than to its present characterization of the
rule.” Id. at 20,447. Courts also consider whether the particular action is an action of the
type that would benefit by the public comment process. See Hoctor v. U.S. Dept. of

Agriculture, 82 F.3d 165 (7th Cir. 1996).
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The rule versus interpretation factors strongly weigh in favor of the Tier I/II
requirements being considered a rule that should be promulgated before it can be used by
IDEM. The adoption of the Tier I/Il numeric eliminates agency discretion regarding water
quality. Under the narrative criteria, the agency has nearly unfettered discretion to determine
whether a water body is meeting the narrative standards or not. But by “translating” the
narrative criteria into an actual number, IDEM is left to do nothing but determine whether
the waterbody’s sampling data is higher or lower than the Tier I/II number and must classify
the waterbody accordingly. The Tier I/II numbers are a necessary and essential part of the
TMDL program which can greatly affect regulated entities as described above. While the
unpromulgated Tier VII values in and of themselves do not immediately affect the regulated
community, their use in permits, the 303(d) listing process, and the TMDL program all
impose new duties on those that are regulated.

In conclusion, the Water Board must promulgate the Tier I and Tier II criteria before
IDEM can use them for permitting, 303(d) listing, or the TMDL program because:

(1) They fall under the definition of a rule and there are no regulations or statutes
that suspend the rule promulgation requirement in this case.

(2) The narrative criteria that the Tier VI are allegedly translating are
unascertainable standards and void for vagueness.

(3) Even 1if the narrative criteria are not void for vagueness, the Tier I and Tier II
cannot be considered a translation but instead are in effect an agency

rulemaking.
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D. Listing Methodology

In addition to the due process concemns for Tier I/II numbers discussed above, IDEM
has committed other due process violations. Under Ind. Code § 13-18-2-3(b) the Water
Pollution Control Board is required to promulgate a rule that establishes the 303(d)
methodology used to identify waters as impaired and “specifies the methodology and criteria
for including and removing waters from the list of impaired waters,” IDEM has failed to
initiate rulemaking on the mandatory requirement.

The General Assembly told IDEM and the Board that rulemaking safeguards must be
provided for the 303(d) list methodology. IDEM is circumventing this statutorily dictated
due process requirement by not moving forward with the methodology rulemaking. While
the General Assembly may not have provided a definite deadline for promulgating the listing
methodology rule, it certainly could not have intended that the task be delayed forever.
IDEM has already proceeded through several listing cycles without following the statutory
requirement. No further delay should be allowed; IDEM needs to move forward now, so that
the rulemaking can be completed before the proposed 303(d) list is finalized and submitted
to EPA.

1L SCIENTIFIC ISSUES

A. Flaws in Aluminum Database

The proposed aluminum values do not represent the best available science. A
comprehensive study has been performed of the database used to develop EPA’s aluminum
criteria guidance and more recent studies. Based on that study (Attachment A), which was
approved by the State of West Virginia (Attachment B), the State decided that for all waters

other than trout waters, the appropriate chronic value for aluminum was 750 ug/l, applied on
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a dissolved basis. That water quality standard was first adopted on an interim basis, then for
permanent purposes (Attachment C), and was approved both times by U.S. EPA
(Attachments D and E). The same considerations would apply in Indiana. The proposed
aluminum values used by IDEM in developing the draft 303(d) list are erroneous, and should
be replaced after a careful consideration of the available data (in a rulemaking process, as
discussed above).

B. Use of Total Aluminum Data

In the listing of aluminum in the 303(d) impaired waters, we object to the use of total
aluminum vs dissolved aluminum based on the correlation of total aluminum and total
suspended solids and the test method which overstates the amount or organically available
aluminum.

Aluminum comprises approximately 7-8% of the earth’s crust with some areas have
upwards to 30% aluminum. When reviewing the data that IDEM used to determine
aluminum concentrations in a particular water body, there was a corresponding increase in
total suspended solids (TSS). We believe that there is a direct correlation to the level of

aluminum and totals suspended solids as demonstrated by this graph of IDEM’s data:
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Total Aluminum using the average
aluminum value for a given TSS value
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Average values of aluminum for the various values for TSS were plotted to
demonstrate a correlation to TSS. Also a plot of total aluminum and dissolved aluminum

shows the relation to total suspended solids but no relation to dissolved aluminum.,

Total and Dissolved aluminum as a
function of TSS
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As cited by Tolpeshta 2007, most aluminum came from lateral runoff, primarily

storm water runoff.
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The test method for aluminum as stated in Standard Methods states that the sample of
wastewater needs to be preserved in nitric acid at a pH<2, then heated on a heat plate until
there is approximately 20-30 percent remaining. That test method would yield a result of all
aluminum including all aluminum organically bound in the soil. This aluminum would not
be released unless the river or stream itself was subjected to these conditions.

Analysis of the data provided by IDEM revealed the following:

. The total aluminum values were estimated 25% of the time and the dissolved
aluminum values were estimated 56% of the time.

. Of the total number of values that were above 174 ppb, 18% were estimated.

. If aluminum is assumed to be 7% of the earth’s crust based on literature
search, them a sample of about 3 ppm of dirt would be sufficient to have 174 ppb of
aluminum based on the prescribed test method. Of the 704 samples that exceeded the 174
ppb, 99.3% of those samples also exceeded the 3 ppm for aluminum.

We believe that the total aluminum is directly related to total suspended solids and
that is directly related to storm water run-off and not indicative of the true nature of the
impairment of the stream. A better measurement for the stream would be total suspended
solids but if aluminum is considered a water quality issue, then dissolved aluminum would
be better indicator of stream impairment as this aluminum is biologically available to the

marine life. The remaining aluminum is really dirt.

BARNES&THORNBURG 1ie




Ms. Janet Pittman
February 26, 2010
Page 16

III. CONCLUSION

Alcoa believes that the legal and scientific issues identified above need to be
addressed before IDEM finalizes its 303(d) list and submits it for U.S. EPA approval. If you
have any questions, or would like to meet to discuss these issues further, please feel free to

give me a call.

Very truly yours,

\‘?fJLL/c{-LE,@_ P alld 7R
Fredric P. Andes

Enclosures
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September 29, 2005

Mr. David Flannery
Jackson Kelly PLLC
1600 Laidiey Tower
Charleston, WV 25322

Subject: Aluminum Aquatic Life Criteria Evaluation ~ Phase Il
Project No. 2014642A

Dear Mr. Flannery:

ADVENT-ENVIRON is pleased to submit the results of the Phase Il efforts
evaluating aluminum aquatic life criteria. This work was conducted based on the
Phase 1l Study Plan submitted on April 4, 2005. Among the key study findings
were that the USEPA 1988 aluminum criteria database and the additional data
obtained in this study are not fully compliant with current data quality guidelines.
However, using best professional judgment, some results were deemed
acceptable and could be used for re-deriving the acute criterion. As such, no data
gaps exist in the revised acute database. Nene of the chronic data are
acceptable for criteria derivation.

Thank you for the opportunity to submit this report. If you have any questions,
please contact Scott Hall at (615) 377-4775, extension 154.
Sincerely,

ADVENT-ENVIRON
S A .
N oz Al

Scott Hall, Manager Robin Garibay, REM
Ecotoxicology Group Principal

WWW.environcorp.com 201 Summit View Drive, Suite 300, Brentwood, TN 37027 Tel 615.377.4775 Fax: 615.377.4976
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ALUMINUM AQUATIC LIFE CRITERIA EVALUATION ~ PHASE Ii

1.0 BACKGROUND

In 2004, The West Virginia Environmental Quality Board (Board) revised the ambient
aluminum water quality criteria for West Virginia waters. As a result, interim aluminum
aquatic life criteria (as dissolved aluminum) are 87 ug/L for trout waters and 750 pg/L for
all other waters of the State. These criteria will remain in effect until July 4, 2007. The
interim criteria provide time for a study to develop aluminum criteria “which are based
upon sound science and are protective of aquatic life.”

ADVENT-ENVIRON was retained by TRINET to initiate the process of conducting a study
to review and update the aluminum agquatic life criteria. The efforts reported herein are
based on the Phase Il Scope of Work outlined in Development of Aluminum Aquatic Life
Criteria for West Virginia Surface Waiers Phase [ - Study Plans (ADVENT, 2005).

20 SCOPE OF WORK

Key tasks of the detailed Scope of Work as outlined in the Phase I Study Plan
(ADVENT-ENVIRON, 2005) were:

* Validate the data and technical merit of the data used to derive the US
Environmental Protection Agency's (USEPA) Ambient Water Quality
Criteria (AWQC) for aluminum (USEPA, 1988).

* Conduct a literature search and compile additional aluminum (Al) aquatic
toxicity test data published since 1986 (the period through which USEPA
compiled data for the AWQC document) and augment the Al AWQC
database.

* Identify data gaps and identify potentially sensitive species for which
additional testing may be necessary.

* Using toxicity test data meeting the data quality criteria outlined in the
Study Plan, determine whether minimum database requirements are met
to re-derive Al WQC, and determine the appropriate derivation method
{e.g., use of Acute to Chronic Ratios or ACRs).
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The report also contains a preliminary review of the “state of the science” regarding the
forms' of aluminum believed to be most toxic to aquatic life and the water quality conditions
altering aluminum toxicity. Likewise, a preliminary review of the analytical methods
available to measure various forms of aluminum and their relevance to derivation of water
quality criteria is presented.

3.0 METHODS
3.1 Review of USEPA Aluminum Criteria

A review of the 1988 USEPA Al AWQC document (USEPA, 1988) was conducted to
determine the basis and validity of the current USEPA ambient freshwater criteria (750
ug/L acute, 87 pg/L chronic, as acid soluble Al) and determine the most sensitive
organisms in the database (i.e., those “driving” the criteria). This included obtaining the
available published literature referenced in the 1988 USEPA criteria document. The
USEPA criteria database was evaluated in accordance with methods and data quality
requirements provide by Guidelines for Deriving Numerical National Water Quality
Criteria for the Protection of Aquatic Organisms and Their Uses (USEPA, 1985, referred
to here as the 1985 Guidelines), USEPA 40 CFR 132 Appendix A (USEPA, 1995), and
ASTM (2004) Annual Book of ASTM Standards. These efiorts determined whether
USEPA criteria are based on sound data, if they were appropriately and correctly
calculated, and if the data were correctly interpreted from the original studies.

3.2  Obtain Additional Toxicity Data

The USEPA AQUIRE database was utilized to obtain additional (1987 to present)
aluminum toxicity test data for possible use in updated criteria. To ensure a thorough
literature search was conducted, additional literature searches were conducted through
select on-line journals (e.g., Environmental Toxicology and Chemistry and Canadian
Journal of Fisheries and Aquatic Sciences) and on-line databases such as USGS, US

1 “Form” of aluminum as used in this report refers to an operationally-defined total or dissolved form of
aluminum (e.g., 0.45 um filtered for dissolved), whereas “type” of aluminum refers to the type of salt used
in a test with aluminum (e.g., sulfate or chloride salt of aluminumy.
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Fish and Wildiife Service, NTIS (National Techni‘caf Information Services), PubMed,
OCLC First Search (for Dissertations and Theses), and ABSEARCH. The Water Quality
Criteria for Aluminum Technical Appendix (Butcher, 1988) published by Ministry of
Environment and Parks Providence of British Columbia was also consulted for additional
references. A formal Public Request for Papers was also submitted by the Board
(WVEQB, 2005) to obtain any recent research on aluminum aquatic toxicity that may not
be in publication. Original references were obtained, where possible, in order to confirm
values given in the 1988 Al AWQC document and AQUIRE database. References that
could not be obtained because they were either not found or reprints were no longer
available included Bringmann, et al,. (1953b), Gibson, (1986), Hennriksen, et al. (1984),
Holtz (1983), Muniz et al. (1980), Rosseland (1980), Rosseland et al. (1982), Sparling et
al. (1997), Tandjung et al. (1982), and Van Coillie et al. (1983). Attachment 1 contains
the full bibliography for this study.

Data Acceptability

ADVENT-ENVIRON evaluated only AQUIRE data with Rank 1 or Rank 2 documentation
codes. This documentation coding does not indicate that a particular study meets
particular data quality requirements, but reflects the amount of information presented in the
paper in order to determine if that particular study does meet data quality requirements.
Procedures for determining the AQUIRE ranking are explained in AQUIRE Coding
Guidelines (Computer Sciences Corp., 2003) and state the foliowing: “Data encoded are
evaluated according to existing standard test methods such as those from the American
Society for Testing and Materials (1996), Code of Federal Regulations (1992) and the
American Pubfic Health Association (1992)" and “Each publication in the AQUIRE
database must [at least] meet the five minimal criteria for acceptance (i.e. chemical,
species, concentration, duration and effect).” Based on these minimal criteria and
additional criteria from the existing standard test methods listed previously, a
documentation code is assigned to each study as “an index of completeness of methods
documentation and resufts presented in the original paper.” It is ADVENT-ENVIRON's
experience that data ranked 3 or 4 do not contain enough test information to determine if
the study meets EPA 1985 Guidance data quality requirements. Therefore, the studies
ranked 3 or 4 would not be acceptable for use in criteria calculation.
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Acceptable AQUIRE data were then evaluated based on the checklist presented in
Attachment 2. This detailed toxicity test data suitability checklist (initially developed by
Michigan DEQ and modified by ADVENT-ENVIRON) was used to review all studies,
resulting from the literature search, for data acceptability and validity. This checklist
reflects USEPA's standards for data validation for developing criteria after issuance of their
1985 Guidelines as well as other testing guidance such as ASTM, GLI, and USEPA acute
and chronic whole effluent toxicity testing guidance manuals (USEPA 2002a, 2002b,
respectively). USEPA Regions 2, 3, and 5, and the USEPA Office of Research and
Development Laboratory in Duluth, Minnesota have used the GLI Guidelines (1990-1996)
to refine data quality requirements for criteria derivation. The use of this checklist has
been accepted by regulatory agencies. West Virginia regulations (Title 46 Section 1-6,
Title 46 Section 1-9) were also consulted for any data quality or procedural requirements
associated with criteria derivation (no specific guidance on data quality exists in these
West Virginia regulations).

Potentially acceptable data were further evaluated and considered unacceptabie if the
toxicity test data were generated at pH conditions less than 6.0 and greater than 9.0 s.u.
Waters outside this pH range do not meet West Virginia water quality standards (and
hence are impaired). Additionally, waters outside of this pH range do not meet current
 USEPA guidance for toxicity testing (USEPA, 20023, 2002b). EPA guidance states that
mortality due to pH alone may occur if pH is outside the range of 6.0 to 9.0 s.u. It should
also be noted that USEPA used toxicity test data from a pH range of 6.5 to 9.0 s.u. for the
1988 aluminum criteria calculation (USEPA, 1988), because the national pH criteria are pH
6.510 9.0.

if not enough information or data were presented in the study to determine if data quality
requirements were met, it was assumed the requirements were not necessarily met.
Instead, study acceptability was determined based on the importance of the missing
information (i.e., best professional judgment, or BPJ) to determine data validity. Many
references were published prior to USEPA guidefines on refinement to data validity.
Therefore, information associated with the study may not have been documented. In
addition, particular information needed for data quality determination may have been
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obtained, but since the focus of a particular study was not generating pure-chemical
toxicity data, the information was not necessarily given in the papers.

Data were organized as “acceptable” or “unacceptable” for purposes of AWQC estimation.
Water quality parameters (e.g. hardness, pH, alkalinity, and total organic carbon (TOC))
with possible relfationships to aluminum toxicity were compiled. Acceptable data were used
to determine whether minimum database requirements for criteria derivation were met
(USEPA, 1985). Unacceptable data were used to determine trends in species sensitivity to
aluminum. It should be noted that aithough unacceptable data did not meet the stringent
data quality requirements necessary for use in deriving AWQC, the data were generally
from peer-reviewed or otherwise published sources and are suitable for such trend
evaluations.

4.0 RESULTS
4.1 Basic Environmental Aluminum Chemistry

In typical natural waters, if aluminum is not complexed, the aluminum is
coordinated by 6 H;0 in an octahedral formation (see figure at right-Al is
the central atom, surrounded by the six H,0). Hydrolosis results in
progressive loss of hydration shell. Aluminum is relatively insoluble at pH 6
to 8 (Gensemer and Piayle, 1999). The solubility of Al is temperature and
pH dependant. Aqueous (chemically soluble in water) Al is comprised of Al hydroxyl

species and also forms inorganic complexes with F~ and SO.2 the formation of which vary
with water temperature, pH, and ionic strength. Aluminum can also form complexes with
organic material (humic and fulvic acids) that result in aluminum being potentially
insoluble but remaining suspended within the water colurmn.

Aluminum exists in several states in natural environments, including mononuclear and
polynuclear species. Mononuclear species are species whose stoichiometry indicates
that only one Al ion is involved in the metal-ligand complex. This refers to complexes that
have a 1:1 or 1:2 ratio, examples of which are Al: metal ligand complexes and the Al
hydroxyl species (A**, AIOH*", etc.). Polynuclear species have multiple aluminum ions in
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the species as indicated stoichiometrically. Examples include 2:1 and 3:1 ratios, and Al:
ligand complexes.

The content of Al in soil ranges from 4 to 14 percent, depending on the amount of clay
present. Aluminum is the third most abundant element in nature and comprises about
8% of the earth’s crust. Aluminum released by the dissolution of an aluminosilicate (ex.
kaolin or kaolinite) will precipitate as amorphous Al (OH); (i.e. not readily soluble). In
streams, the dissolution of aluminum from clay particles is inhibited because of surface
adsorption of strong anions such as NOy, SO.% and PO,% Deprotonated carboxyl
groups cause a charge reduction of soluble organic substances. This charge reduction
will cause the configuration of the molecule to collapse, reducing its solubility. As these
chain-like structures are formed, precipitation increases.

4.2 Determination of Aluminum in Water

Many different types of aluminum occur in water. Srinivasan, et al. (1999) summed it up
nicely:

Total Aluminum is the sum of suspended, colloidal and monomeric
aluminum. Particulate Al is the sum of the suspended and colloida! Al
Monomeric Al consists of non-labile, and labile. Non-labile Al is
associated with dissolved organic carbon. Labile Al includes aquo (AP,
and hydroxide, fluoride, and sulphate complexes of Al.

There have been several experimental approaches to determine the levels of various
species of aluminum in agueous samples. Three main approaches have been proposed
separately by Driscoll and Letterman (1988), Edzwald and Van Benschoten {1990), and
Gardner and Gunn (1991):

» Driscoll and Letterman's procedures separate aluminum into three fractions:

o Total Reactive Al - determined by acid digéstion with HNO; at pH 1 for
one hour. .

o Total Monomeric Al - determined by simple exiraction with 8-
hydroxyquinoline in the absence of an acid digestion step.
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o Cation-exchange treated monomeric Al (also known as non-labile
monomeric Al). Following separation of Total Monomeric Al, a portion
is passed through a strongly acidic cation exchange resin. This
fraction is the non labile monomeric Al. Labile monomeric Al is
determined by subtraction of the total monomeric Al measurement
minus the non-labile fraction that passed through the exchange resin.

¢ Edzwald and Van Benschoten (1990) outlined procedures to isolate five
species of Aluminum:

o Total Reactive Al - determined by one-hour digestion at pH 2.

o Total Dissolved Al - determined by taking the acid digested fraction
and filtering with a 0.22 uM filter, :

o Dissolved Monomeric Al - The total dissolved Al rapidly extracted with
8-hydroxyquinoline to isolate the dissolved monomeric Al fraction.

o Dissolved Organically bound Al - determined by taking the total
dissolved Al fraction and passing it through a column with a strongly
acidic cation exchange resin and acidified before analysis.

o Dissolved Organic Monomeric Al - the non-acidified fraction that
passed through the column for determining organically bound Al

¢ Gardner and Gunn (1991) have speciated aluminum into four fractions:
o Total Al — acid digested at pH < 2 s.u.

o Dissolved Al - filtration through 0.45 um filter.

o Low-molecular Weight Al - is found through dialysis through 1000
molecular mass cutoff membrane.

o Chemically Labite Al - is measured by the speed of reaction with
an Al binding agent.

Currently, EPA has approved several methods for the analysis of aluminum in support of
the Clean Water Act as outlined in 40 CFR 136. These methods measure total aluminum
with dissolved aluminum determined by utilizing these techniques after filtering the
sample with a 0.45 micron fitter. There are currently no EPA approved methods for the
measurement of aluminum fractions (e.g., monomeric aluminum). The EPA approved
methods are:
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* 200.7 Determination of Metals and Trace Elements in Water and Wastes
by inductively Coupled Plasma-Atomic Emission Spectrometry.

e ASTM D4190-94 - Determination of Metals and Trace Elements in Water
and Wastes by Direct Current Plasma.

* ASTM 3500-Al D - Determination of Metals and Trace Elements in Water
and Wastes Colorimetetric {Eriochrome cyanine R).

* 200.8 Determination of Trace Elements in Water and Wastes by
Inductively Coupled Plasma - Mass Spectrometry (Pending Approval).

¢ 200.9 Determination of Trace Elements by Stabilized Temperature
Graphite Furnace Atomic Absorption Spectrometry (Pending Approval).

* 200.15 Determination of Metals and Trace Elements in Water by
Ultrasonic Nebulization Inductively Coupled Plasma-Atomic Emission
Spectrometry (Pending Approval).

While much of the above text is useful in understanding the relationship and complexity
of aluminum aquatic chemistry and toxicology, the methodologies for direct measurement
of specific aluminum species are often complex and not readily available in non-
academic settings. Current regulatory guidelines also mandate that total recoverable
aluminum, measured using USEPA-approved methodologies, is the form regulated.
Total recoverable metals (including aluminum) measurements after filtration are
acceptable for NPDES determinations per 40 CFR 122.45¢.

43  Aluminum Aquatic Toxicology

Conventional toxicology paradigms suggest that the most bioavailable or biologically
active {i.e., toxic) forms of chemicals are those in the dissolved phase. This is widely
supported by studies dating back to the 1980s (Hamelink, 1980; Schuytema et al., 1983;
Hall et al, 1986a, 1986b; USEPA, 2002) and has been further corroborated since that
time. Ildeally, the active ionic (hence dissolved) form of a metal should best predict its
toxicity, but direct measurements for such forms of metal are not routinely conducted. In
many cases, dissolved fractions are operationally defined as that portion passing through
a 0.45 ym filter (e.g., USEPA, 2002). Hall et al. (1986a, 1986b) demonstrated that it is the
dissolved phase of a metal (zinc) and organic compound {chlordane) that is toxic to
aquatic organisms. The dissolved phase of these constituents was toxic regardiess of
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the organism’s potential modes of exposure (e.g., direct body contact for fish, and direct
body contact and ingestion via filter feeding in the case of a daphnid).

The notion that it is the dissolved form of a chemical, especially metals, that is biologically
active is also explicit in many of USEPA's allowances for translators (e.g., USEPA, 1996
metals translator guidance) and water effect ratios in reguiating the discharge of
chemicals. While there may be cases in which ingested particulate forms of chemicals
such as those sorbed to particulate maiter could be toxic, the preponderance of data
demonstrate that it is the dissolved form of a chemical that is able to cross cell
membranes that causes toxicity. Thus, it is widely held that for practical purposes (e.g.,
readily availabie analytical techniques are available to differentiate forms of a chemical) it
is the dissolved form of a constituent that best represents the bio-available/toxic fraction
to aquatic fife.

There is no known reason to believe that the general mode of aluminum toxicity is
different than that of other constituents {i.e., in general, it must be in soluble forms able to
cross cell membranes in order to cause toxicity). However, the chemical properties of
aluminum dissociation in water confound the conventional approach as mere than one
chemical form can represent the dissolved fraction over a given pH range. In addition, not
all the chemical forms that may represent the dissolved fraction are believed to have
equivalent toxicity. Thus, different toxic responses may occur at similar dissolved
aluminum concentrations and compromise the ability of dissolved aluminum
concentrations to predict toxicological response to aluminum exposure. The amphoteric
nature (i.e., more soluble under acidic and basic conditions than neutral conditions, see
Stumm and Morgan, 1970; USEPA, 2002) of aluminum is a primary contributor to this
compiex condition for aluminum.

In addition to the above, there appears to be a general relationship between pH and Al
toxicity that shows toxicity to increases as pH decreases. This is consistent with the
presumption that the more soluble forms of aluminum that predominate below approximately
pH 5.5 are key toxic forms of aluminum. Exceptions to this pattern can be found. For
example, dissolved Total Organic Carbon (TOC) would chelate aluminum, maintaining its
dissolved form but decreasing its toxicity. lons such as chloride, fluoride, nitrate,
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phosphorus, silica, and sulfate also form soluble complexes with Al (USEPA, 1988;
Gensemer and Playle, 1999), and the competitive interactions are difficult to predict in terms
of toxicological effects. No relationship between Al toxicity and water hardness has been
developed by USEPA as they have done in deriving water quality criteria for other metals
(see USEPA, 2002).

Consistent with the notion that it is the dissolved form of aluminum that is most oxic, some
investigators have specifically suggested that it is monomeric (i.e., 1:1 Allligand complexes)
aluminum that is most toxic to aquatic life, and Gensemer and Playle (1999) state that
measurements of inorganic monomeric Al are probably most meaningful with respect to
predicting biological effects. Polynuclear (i.e., 2:1 and higher ratios of Alfigand complexes})
and particulate Al complexes may be less toxic due to their larger size and presumably
decreased ability to cross cell membranes.

In conclusion, understanding the relationship between the chemistry and toxicity of Al is very
difficult. However, the fundamental principals of aquatic toxicology and the research to date
indicate that, like other constituents, dissolved aluminum (so long as not bound to other
dissolved constituents that reduce its bioavailability) is generally the most toxic form of
aluminum.

4.4  USEPA 1988 Al AWQC Corrections, Data Quality

There are 35 references listed in the USEPA Al AWQC document tables. Thirty-three of
these references were obtained and reviewed.”> Several errors were found in the 1988 Al
AWQC document and are listed below.

* Based on a review of the original publication (Brooke et al., 1985),
USEPA (1988} incorrectly entered the acute aluminum toxicity test resuit
for Dugesia. This test result was corrected from >23,000 g/l to >16,600

ug/L.

¢ Since the USEPA 1988 Al criteria document was published, rainbow trout
taxonomic classification has been updated. Rainbow trout are now
classified in the genus Oncorhynchus (not Salmo as in 1988). Therefore,
rainbow trout are now included in the same genus as Chinook salmon,

2 The Bringmann and Kuhn (1953) and Holtz (1983) references could not be obtained.
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which decreases the GMAV for Oncorhynchus from > 40,000 ug/L to
20,390 pg/L (before any new acceptable data are added to the database).

* Mistakes were found in Table 2 of the 1988 Al criteria document
regarding the chronic data listed:

o The chronic value for D. magna was listed as 742.2 ug/t. According
to the original paper, the chronic (28 day test) value should be 1,610
Hg/L. It is also noteworthy that the toxicity test had 70 percent control
survival, which is below the 80 percent control survival required in
USEPA seven day chronic tests (USEPA, 2002b), and below current
ASTM toxicity test standards for 21-day chronic daphnid tests (again,
a minimum control survival of 80 percent is required for valid tests).
Hence, the chronic D. magna test used by USEPA is unacceptable,

o The “chronic limits” {the NOEC and LOEGC chronic test endpoints)
presented for the fathead minnow are from 2,300 to 4,700 pgiL,
resulting in a chronic value of 3,288 ug/L. According to the original
reference (Kimball, as listed by USEPA, 1988) the chronic limits for
survival should be 7,100 to 11,900 pg/L, and for growth 4,700 to
7,100 pg/L. This changes the chronic values (MATC) to 9,200 ug/L
for survival and 5,780 pg/L for growth. EPA 1985 Guidance states
that when available, both growth and survival should be taken into
account for chronic value calculations. This was not done in the Al
criteria document.

* The chronic criterion was not correctly determined. The USEPA's use of
the striped bass (Buckler et al., 1987} and brook trout (Cleveland et al.,
1986) tests for chronic criterion determination was reviewed. These
studies are listed in Table 6 “Unused Data” of the 1988 Al AWQC
document because they were determined to be unacceptable for use in
criteria calculations. Although a chronic criterion can be lowered to
protect an economically important species, these data are not acceptable
based on 1985 Guidance data quality guidelines. For chronic criterion
calculation, chronic fish data should be based on tests that cover
sensitive life stages of that species and for an appropriate duration. For
example, 1985 Guidance states that for a partial life-cycle test, the test
should begin “with immature juveniles at least two months prior to active
gonad development, continue through maturation and reproduction and
end not less than 24 days after the hatching of the next generation.” The
striped bass test (Buckler et al., 1987) duration was only 7 days and
began with 160 day old fish. The 1988 chronic criterion was based on the
lower chronic limit of the striped bass test. USEPA 1985 Guidance
suggests that chronic values be based on the geometric mean of the
upper and lower chronic limits or by analyzing chronic data using
regression analysis. Therefore, the chronic criterion of 87 pg/L is not
appropriate.

USEPA referenced the brook trout test (Cleveland et al., 1986), as having
a statistically significant endpoint of four percent weight reduction
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compared to the controls. However, this statistical significance was
obtained only by virtue of high precision and hence very high statistical
power. A decrease of four percent growth weight is not biologicaily
significant. ~ Current USEPA chronic toxicity test guidance uses
acceptable Percent Minimum Significant Difference (PMSD) ranges to
identify such statistically overly sensitive tests. Based on current
guidance, the four percent growth decrease reported by Cleveland et al.
(1986) is not meaningful (i.e., an !C25 value, requiring 25 percent effects,
could not be obtained). In summary, these chronic tests are not
acceptable to use as the basis for the aluminum chronic criterion.

Review of the other studies used to derive the USEPA 1988 Al criteria indicated:

* Using a strict interpretation of the 1985 Guidelines, none of the studies
meet all USEPA 1985 data quality requirements. This is primarily due to
the fact that one or more major data quality requirements could not be
confirmed for all studies.

» Typical study deficiencies included: control performance not given, not
enough information was given to determine if dilution water was
appropriate (TOC should be <5 mg/L), and grade of test material could
not be determined.

* Best professional judgment was used to determine test acceptability,
utilizing the critical data quality requirements detailed in Section 4.5.

4.5 Review of Additional Data

From the literature search using AQUIRE, online journals, and other databases
mentioned earlier, 169 references were identified, of which 162 were obtained and

reviewed.®

* Using a strict interpretation of the 1985 Guidelines, none of the studies
meet all USEPA 1985 data quality requirements. This is primarily due to
the fact that one or more major data quality requirements could not be
confirmed for all studies.

¢ Typical study deficiencies included: control performance not given, not
enough information was given to determine if dilution water was
appropriate (TOC should be <5 mg/L), and grade of test material could
not be determined.

3 The Gibson {1986}, Henricksen et al. (1984), Muniz and Leivestad (1980), Rosseland {1980}, Rosseland
and Skogheim (1982}, Sparling et al. (1997), and Tandjung et al. (1982} references could not be obtained.
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+ Using best professional judgment to determine test acceptability, the
critical data quality requirements are.

o The type of aluminum tested was a chloride or sulfate salt of
aluminum (AiCla, Alx(SQ4)s).

o The toxicity endpoint was clearly defined and appropriate based on
the 1985 Guidelines.

o Test species had reproducing wild popuiations in North America.

o The toxicity test was of appropriaie duration, and performed on an
appropriate life stage of the organism tested.

o Dilution water was appropriate.

o Presence of acceptable test controls.

o The acute values for a species or genus did not differ by more than a
factor of 10.

4.6 Revised Acute Database

Table 1 present’s acute toxicity test data used in the 1988 Al acute criterion calculation,
including the corrected values, and acute data obtained since publication of the Al WQC
document. In USEPA guidance on criteria recalculation (USEPA, 1997), toxicity test
results can only be deleted from the database based on suspect quality if data of better
quality for the same species are substituted for the faulty data. Therefore, all data used
in the original criteria document are included unfess there was a suitable substitution for a
particular data point. The following is a description of the information presented in
Table 1:

¢ Common Name, Genus Species. Data are listed by common name and
Genus species of each test organism. The Genus species names listed
reflect the current taxonomic classification.

* Type of Al Tested. No references were found that indicated that the use
of Al salt {sulfate or chloride) was a concern in terms of an additional toxic
response. Given that sulfate and chloride are not toxic to aquatic life until
concentrations orders of magnitude above the concentrations of Al
necessary to induce toxicity, these types of Al are appropriate for toxicity
testing. This is also consistent with the types of chemicals used in
derivation of other heavy metals’ WQC. 1t may not be appropriate to use
Al toxicity data generated from tests using other compounds of atuminum.
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For example, digested aluminum wire is not an appropriate grade of
material for toxicity testing. Additionally, Al compounds containing
relatively toxic conjugate ions such as ammaenia would not be appropriate
because it is not known if the cause of toxicity is Af or the toxic conjugate
ion. Therefore, given that the toxicities of sulfate and chloride are much
‘lower than Al, tests using either Al sulfate or Al chloride as the test
material were considered.

» Toxicity Values. Values are presented as Al. Values as listed in the 1988
Al criteria document, AQUIRE database, and the original referenced
paper are listed for each study in Table 1 when available. Toxicity values
from all three sources are listed to show possible differences in data
interpretation. Toxicity values from the original papers were used for
criteria calculations {and in data discussions unless otherwise noted).

+ Total or Dissolved Al. Toxicity values are presented as total or dissolved
Al. In Table 2, a more specific presentation of total versus dissolved Al
toxicity values is available.

- Endpoint. Only toxicity endpoints that are recommended by 1985
Guidance were included in Table 1 for criteria calculation. They include
the LC50 value (the lethal concentration to 50 percent of the test
organisms in a given time period), the EC50 value (the concentration in
which 50 percent of test organisms were effected, e.g. death, impaired
mobility, in a given time period), and the TLm value (the mean Tolerance
Limit or the concentration of toxicant at which 50 percent of the test
organisms survive for a given time period). LD50 values are defined as
the Lethal Dose in which 50 percent of test organisms died in a given time
period. LD50s are primarily used in terrestrial toxicity testing or in
reference to human toxicity, but defines the same effect as an LC50
value.

e Test Duration. Only appropriate test durations as defined by 1985
Guidance are listed. Acute tests with fish, amphipods, and insects are to
be 96 hours in duration. Acuie tests with cladocerans (water fleas) are to
be 48 hours in duration. If recommended test duration was not specified
in the 1985 Guidance, ASTM and USEPA Whole Effluent Toxicity (WET)
test manuals were consulted.

+ Life Stage. Appropriate life stages, as defined in 1985 Guidance, are
presented. Tests must be performed on sensitive life stages of the test
organism,

» Test Conditions. Test conditions {pH, hardness, temperature, dissolved
oxygen, alkalinity, and TOC) are presented for each study. These values
reflect either the average of measurements taken during a test, or
measurements taken at test initiation or test termination. There was no
consistency in what was reported in the original papers. A question mark
indicates that particular information was not avaitable.
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e Species Regident to WV: It was determined whether the test species
listed are residents of West Virginia waters. This was determined by
consulting home range maps of the various test organisms, general life
history information on the test organisms {i.e., generalists known to be
widely distributed were assumed to occur in West Virginia), and
consultation with professionals knowledgeable of West Virginia fish and a
aquatic invertebrates (this was done in consultation with Mr. Kerry
Bledsoe, West Virginia Division of Natural Resources).

¢« Data Quality Requirements. Whether the paper met all of the 1985
Guidance’s data quality requirements or all of the Attachment 2 Checklist
data quality requirements was noted. Studies noted with “IN" were
missing information in the paper and therefore it could not be determined
if the study met all data quality requirements. No study addressed every
data quality requirement, and therefore none are considered compleiely
acceptable. However, best professional judgment was used to determine
the most critical data quality requirements, and if they were met, the study
was included in Table 1. For example, if studies used laboratory control
water but did not specifically state a TOC concentration, the TOC
concentration was assumed to be less than the requisite 5 mg/L needed
to allow data acceptance. Common information missing from these
papers are details of dilution waters used, TOC data, whether test
organisms were previously exposed to the test material, and the grade of
test material used. The Comments column describes some of the issues
associated with each study.

4.7 Added Acute Studies

Several acute data points (AScl, 1994; GLEC, 1997) were added to the 1988 Al database
and met most of the 1985 Guidance data quality requirements. Although it could not be
determined if these studies met all data quality requirements, they were included based
on best professional judgment (BPJ). It was determined that these studies should be
included in the acute database based on the following:

+ [t was not stated in the original papers if test organisms were exposed to
substantial concentrations of the test material before use in tests, but the
organisms were not feral, and came from an in-house culture, (None of
the studies that USEPA had included in the 1988 Al database stated if
test organisms were pre-exposed to the test material.)

* TOC measurements were not given, but synthetic or laboratory waters
were used for dilution water. Synthetic waters typically do not contain
TOC concentrations of greater than 5 mg/L. USEPA included in the 1988
Al database tests where the TOC was not known.
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* In criteria derivation, USEPA inciuded some data from a given study, but
for unknown reasons excluded other data from the same study. If no
reason for data exclusion could be determined, all data from the study
were added to the database.

With the addition of the new data, the C. dubia Genus Mean Acute Value (GMAV)
decreased from 2,648 pg/L to 1,757 pg/L. USEPA recalculation procedures state that
although selective deletion of a data point previously used in criteria calculations can not
be conducted, correcting the database by substituting suspect values with new, more
appropriate data for the same species is acceptable. Therefore, the fathead minnow data
point of 35,000 pg/L (Kimball, as cited in USEPA 1988} is substituted with several new
fathead minnow data points, increasing the GMAV from 35,000 pg/L to 52,154 ug/L. The
Kimball study was determined to be unacceptable due to feeding of test organisms during
the test. According to USEPA 1985 Guidance, acute tests where organisms were fed
should not be used. With the new taxonomic classification of rainbow trout and addition
of new data, the GMAV increased from 10,390 pg/L to 19,139 ug/L. Additional brook
trout data increased the brook trout GMAV from 3,600 pg/t. to 3,980 pg/L. One species,
silvery minnow, was added to the acute database.

The Table 1 acute toxicity test data indicate:

* There are no data gaps in the acute database deemed acceptable,
therefore, the eight-family minimum requirement for the derivation of an
acute criterion is met.

* As expected, no marked differences in aluminum toxicity exist between
the types {(chloride and sulfate salts) of aluminum added to test soiutions.
Acute toxicity values (based on the values reported in the original paper)
ranged from approximately a few hundred to over 50,000 pg/L Al for both
types of Al tested. Based on an evaluation of the toxicity of relatively
sensitive organisms such as Ceriodaphnia, no differences were evident
between the acute toxicity of aluminum added as a sulfate or chioride salt
(acute values ranged from 400.9 to 2,704 ug/L Al for sulfate salts, and
from 380 to 3,700 pg/L Al for chloride salts).

+ There was a difference of greater than 10-fold between acute toxicity
values for rainbow trout. The 1985 Guidance (Section 1V.H) states the
following in regards to inconsistent toxicity test results:

The agreement of the data within and between species should be

considered.  Acute values that appear to be questionable in
comparison with other acute and chronic data for the same species
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and for other species in the same genus probably should not be
used in calculation of the Species Mean Acute Value. For example,
if the acute values available for a species or genus differ by more
than a factor of 10, some or all of the values probably should not be
used in calculations.

The one test conducted with Al sulfate resulted in a total Al acute value of
208.9 pg/t.; whereas other tests using Al chioride resulted in acute values
of up to 14,600 pg/L Al. This is not likely a response due to the type of Al
added, rather, it is likely due to a methodological difference that accounts
for the lowest value observed. In contrast to the one low value, there was
consistently a higher range of values reported by three different
investigators.  Therefore, the 208.9 g/l value for rainbow trout was
omitted.

* The C. dubia test value of 149.5 pg/L exhibited a 10-fold difference in
acute toxicity that was inconsistent with the other data. Per 1985
Guidance this value was also removed from the acute database. Given
the very low toxicity of chloride and sulfate the data do not suggest a
need to evaluate the data based on the type of salt added to the test
solution, and no relationship to the aluminum salt added was observed for
any of the 13 other test species.

* The studies that meet data quality guidefines generally did not contain
enough information on other water quality parameters (such as silica,
sulfate, fluoride, TOGC, or suspended solids) to determine a statistical
relationship with Al acute toxicity.

¢ Coldwater fish such as rainbow trout and brook trout tended to be
relatively sensitive to aluminum as compared to warmwater fish, but were
not the most sensitive organisms tested. There was some discrepancy
between data generated for rainbow trout in different studies (toxicity
values ranged from approximately 6,170 to over 24,700 pg/L total Al), and
between rainbow trout and brook trout. Furthermore, another coldwater
fish, the Chinook salmon, was among the least sensitive of the organisms
tested (acute toxicity value greater than 40,000 ug/L total Aj). With the
exception of Chinook salmon, the coldwater fish were more sensitive to Al
than the warmwater fish.

* The cladoceran (water flea) C. dubia was the most acutely sensitive
organism tested based on three studies, and among the most acutely
sensitive organism tested based on an additional study. Similar
sensitivity was not observed for another cladoceran, Daphnia magna,
which was among the least sensitive of the organisms tested. Brook trout
and rainbow trout were the next most sensitive test organisms.
Invertebrates in general were more sensitive to Al than the warmwater
fishes, although some benthic (bottom dwelling) invertebrates such as
midges were particularly insensitive to Al.
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* The revised database contains 33 acute toxicity data points as compared
to 16 in the USEPA database. Minimum data set requirements for acute
criteria calculation are met.

Based on these assessments, it is concluded that the Table 1 data can be deemed
acceptable for use to estimate an updated and re-derived aluminum acute aquatic life

criterion.

Table 2 summarizes acute toxicity test data for which total and dissolved aluminum
measurements were made and includes both data meeting and not meeting data quality
guidelines for criteria derivation. The Table 2 acute toxicity test data indicate:

* The ratio of total to dissolved aluminum acute toxicity values for a given
species ranges from 1 to 20 for organisms for which this can be
calcutated (i.e., no less than values used to calculate ratios).

* The range of acute toxicity values expressed as total Al ranges from less
than 138 to 569,100 pg/l., as compared to a range of 7.9 to <1,300 ug/L
dissolved Al.

4.8 Chronic Database

Table 3 presents chronic toxicity test data used in the 1988 Al chronic criterion calculation.
Table 3 follows the same format as described above for Table 1 with the following

clarifications.

* Endpoints. Only chronic endpoints suggested by 1985 Guidance were
selected. This includes No Observed Effect Concentration (NOEC), the
highest concentration which did not cause an unacceptable adverse
effect on any specified biological measurements {e.g., mortality, growth,
reproduction); Lowest Observed Effect Concentration (LOEC), the lowest
concentration which did cause an unacceptable adverse effect on a
specified biological measurement; and the Maximum Acceptable Toxicant
Concentration (MATC), the value obtained by calculating the geometric
mean of the lower and upper chronic limits (NOEC and LOEC) from a
chronic test. '

» Test Duration. Only appropriate test durations as defined by 1985
Guidance are listed. Although the striped bass test (Buckler, et al. 1987)
duration of seven days is considered inappropriate, it is included in Table
3 because it was used to set the chronic criterion by USEPA in the 1988
Al criteria document.
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However, two additional data points, presented in the studies cited by USEPA (1988) but
not initially presented by USEPA, were added to the chronic database in order to include
data for sub-lethal {growth) endpoints.

None of the additional chronic test data resutting from the literature search meet data
quality guidelines nor could be deemed acceptable using best professional judgment.
Therefore, the eight-family minimum database requirements specified for chronic criterion
calculation are not met. No acceptable ACRs can be calculated with data listed in the
chronic database.

4.9 Additional Data

Table 4 summarizes acute and chronic Al toxicity test data that are not of sufficient
quality for use in estimating new criteria, or had tests conducted outside the pH range of
6.0 to 9.0 s.u. Although not meeting data quality guidelines for criteria calculation, the
Table 4 acute data are useful to confirm some trends identified for the data that do meet
data quality guidelines:

* Ceriodaphnia dubia and rainbow trout are again the most sensitive test
organisms based on selected data.

* Coldwater fish (i.e., rainbow trout, Atlantic salmon, brook trout, brown
trout) were again more sensitive to aluminum than warmwater fish
(fathead minnow and mosquito fish).

* Frogs {amphibians) appear to be relatively sensitive to Al as evidenced by
acute toxicity values ranging from 403 to 811 pg/L total Al. However, this
sensitivity may be a function of the low-pH test conditions in these studies
(i.e., pH ranged from 4.5 to 4.8 s.u.). Based on only the lowest reported
toxicity value for each species, the leopard frog’s apparent sensitivity is
surpassed only by C. dubia and rainbow trout. _

The Tabie 4 chronic data indicate* -

4 These data do not meet data quality Guidelines, and results based on more suitable data may indicate
different results.
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* Organisms with chronic values of iess than 100 pg/L were Atlantic salmon
(three of four chronic values less than 80 pg/L and as low as 33 pg/L total
Al), and the narrow-mouthed toad (chronic value 50 ug/L total Al).
Rainbow trout had chronic values as low as 75 pg/L total Al, while others
were over 5,000 ug/l total Al. This is consistent with species sensitivity
trends observed for acute toxicity.

» Organisms with chronic values less than 300 ug/L total Al were goldfish,
largemouth bass, and brook trout. The similar sensitivities of the two
warmwater fish to the cold water brook trout is different than observed for
acute tests.

¢ The inorganic monomeric Al value for Atlantic salmon (78 pg/L), although
among the lowest values in the Table 4 database, was not the lowest
vaiue for this organism. This indicates that inorganic monomeric Al may
not be the sole toxic form of aluminum to this test species.

e The high values for rainbow trout (greater than 5,000 ug/L total Al)
confound comparisons between warmwater and coldwater fish.
Nonetheless, the other Table 4 data do not indicate a higher sensitivity for
coldwater fish. For example, the chronic values for Atlantic saimon range
from 33 to 402 pg/L, and from 283 to over 300 pg/L for brook trout. This
compares to values of 70 to 170 pg/L total Al for warmwater fish such as
goldfish, largemouth bass, and three-spined stickleback.

¢ While some chronic tests indicate green algae to be relatively sensitive to
Al (chronic values of 170 to 630 ug/L tofal Al), other studies showed
toxicity values ranging from 4,000 to 108,000 ug/L.

Attachment 3 presents other data that could not be used for criteria derivation due to
unacceptable endpoints, such as percent mortality and time to 50 percent test organism
mortality. Reasons studies were considered unacceptable include:

* Did not include a control treatment or specify control pefformance.
* Test material, duration, or tested life stage not appropriate.

« Dilution water not appropriate.

e Test endpoint not appropriate.

5.0 CONCLUSIONS AND RECOMMENDATIONS

* The USEPA 1988 AWQC databases and the additional data recently
obtained are not fully compliant with data guality guidelines as defined
by the checklist used for this study.
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Using best professional judgment (BPJ) based on critical data quality
elements (e.g., life stage, test duration, test endpoint), some results
were deemed acceptable, and could be used for re-deriving the acute
criterion. As such, no data gaps exist in the revised acute database.

Using BPJ, based on critical data quality elements, no results were
deemed acceptable for use in defining ACRs or in re-deriving the
chronic criterion.

None of the chronic data are acceptable for criteria derivation. Thus,
an 8-family data gap exists for calculating a chronic criterion by such
means. Alternatively, a 3 or 4 species (i.e., the most sensitive
species} data gap exists if the ACR approach is taken to criteria
derivation.

The following options are availabie for developing a chronic criterion:

Conducting the full 8-family minimum database approach, or

Develop chronic data and corresponding ACRs for a minimum of
three sensitive species.
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Study authorttitle:
For use in development of

Attachment 2

Checklist for Test Acceptability for Criteria Development

Data Quality Requirements as per 1985 EPA Guidelines for Deriving Numerical National Water Quality Criteria
Jor the Protection of Aquatic Organisms, 40 CFR 132 Appendix A, and ASTM 2004.

ts Requirement mei?

Yes No NP

Requirement

Data are available in a typed, dated and signed copy form and available for distribution (A) |

The test must contain a control treatment in which most (90%- EPA) of the control organisms show no signs of stress|
disease or death. (A, C (729 Sec 13), D)

The dilution water used should not be distilled or deionized water without the addltmn of appropriate salts. (A)

Data on technical grade materials may be used if appropriate, but data on formulated mixtures and emulsifiable
concentrates of the material shafl not be used. . (A,C {729 Sec 9))

If chemical of concern is volatile, hydrolyzable, or degradable; it may be appropriate to use only results of flow-through
tests in which the concentrations of test material in test solutions were measured using acceptable analytical methods. (A)

The species being used for testing must have reproducing wild populations in North America. See Appendix 1 of USEPA
1985 Guidance, (A)

Test organisms that were previously exposed to substantial concentrations of the test material or other contaminants
should not be used. (A)

Resuits of acute tests during which the test organisms were fed should not be used, unless data indicate that the food did
not affect the toxicity of the test material. . (A,C (729 Sec 11.6))

Results of acute tests conducted in unusual dilution water, for example, dilution water in which total organic carben or
particulate matter exceeded Smg/L shall not be used, unless data show that the organic carbon or particulate matter do not
affect toxicity. (A)

Tests with daphnid or other cladoceran species must be started with organisms <24 hr old. (A, C (729 Sec 10), D)

Tests with midges must be started with second or third instar larvae. . (A, C (729 Sec 10}, D}

48-hr EC50 or 48-hr LC50 acute statistical endpoints are preferred for cladocerans, 96-hr EC50/LC50 for bivalves, crabs,
shrimp ard 96-hr EC50/L.C50 for all other species. Longer than 48-hr data (cladocerans) can be used as long as the
controls are acceptable and organisms were not fed. (A, C (729 Sec 11.7-8), 1))

If the acute values available for a species or genus differ by more than a factor of 10, rejection of some or all of the
values would be appropriate. (A)

Saltwater species data should not be used to calculate freshwater criteria (except in deriving ACR). (B)

Other Data Quality Requirements

If using fish species, it is preferred that the test by started using juvenile, or newly hatched fish.{C (729 Sec 10.2), D)

Test organisms of uniform size and from the same source. (C (729 Sec 10.2), D)

All test chambers are identical. (C (729 Sec 13.1))

There are >10 organisms at each test concentration for static or renewal tests and >20 organisms per test concamrauon
for flow-through test. (C (729 Sec 11.1), D) ‘

Organisms are randomly assigned to test chambers, (C (729 Sec 15.5))

Treatments are randomly assigned to individual test chambers, (C (728 Sec 11.1)

Dissolved oxygen is maintained at 60-100% for the first 48 hrs and at 40-100% after 48 hrs. (C (729 Sec 11.2))

The test temperature in the proper range. (C (729 Sec 11.3), D)

If chemical of concern is volatile or degradable, sufficient chemical measurements are made to ensure test concentrations
do not drop by more than 20%. (C (729 Sec 11.9)

Test organisms have not been treated for disease during or within 10 days of the test initiation. (C (729 Sec 10.6))

Calculation of an LC50 or EC50 is unacceptable if 1) no treatment other than a control weatment killed or affected <37%
of the test organisms exposed to it, or 2) no treatment killed or affected >63% of the organisms exposed to it. (C (729 Sec

2 No or insufficient information was given in the article to determine if requirement was met.
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13.2))

There are at least 2 test chambers per concentration, (C (729 Sec 11.1), I

The photoperiod is 16hr light, 8 hr dark, with ambient lighting at 50-100 ft-c. (D)

The test is started with the test solutions at pH 6-9s.u. and a DO near saturation but not supersaturated. (D)

At a minimum, at the start of the test, the pH, conductivity and TRC of the effluent or test water is measured.

At a minimum, at the start of the test, the pH and conductivity of the dilution water is measured. (D)

The test is started within the appropriate holding times. (effluent: 72hrs, receiving water: 96hr) (D)

The effluent and receiving water (if not lab reconstituted) is held at 4 deg C following collection until the test set up. (1)
The test organisms have not been subjected to a change in temperature of 3 deg C on more during a 12hr period. (C (729
Sec 10.8), D )

A reference toxicant test was performed on same lot of test species within the last 5 months. (C (729 Sec 10.9), D)

I iest organisms are feral, they were observed in the laboratory for at least 1 week prior to use (to assure organisms are-
free of signs of adverse effects) (D)

The test temperature was started and maintained at appropriate levels +/- 1 degree. (20deg C or 25deg C for Daphnids,
minnows, 12deg C for trous) (C (729 Sec 11.3), )

Where acute toxicity test methods are utilized to determine permit limits for toxic chemicals, at 2 minimum, the )
concentration of the test material must be measured in each test concentration at test initiation, daily thereafier, and at test
termination. (D)

The LC50/EC50 is determined by the Graphical, Spearman-Karber, Trimimed Spearman-Karber, or Probit Method wsing
95% confidence limits. (D)

IS THIS TEST ACCEPTABLE FOR USE IN DEVELOPING AN ACUTE CRITERION?

REQUIREMENTS FOR CHRONIC TEST DATA ACCEPTABILITY
(as per USEPA 1985 Guidance and in addition to the applicable requirements above)

Chronic data should be based on resuits of flow-through (except for Daphnids) chronic tests. (A)

Concentrations of tes! material are properly measured in test solutions at appropriate times during test. {A)

Control survival, growth, or reproduction must be within accepiable limits (imits depend on species). {A) )

Chronic values should be based on endpoints and exposure durations appropriate to the species. Only the following kinds -

of chronic tests should be used:

*  Lifecycle: exposure to toxicant throughout a life cycle. Test should start with embryos or newly hatched young
(fish), test end no fess than 24 days afier next generation hatching (90 days for salmonids). Daphnid tests should
begin with <24hr old young and last for no less than 21 days. Endpeints based on survival, growth, adult
maturation, eggs spawned per female, embryo viability (salmonids only) and hatchability for fish. For Daphnids,
survival and young per female. (A)

¢  Partial life-cycle: exposure to toxicant through most of a life cycle. Allowed for fish species requiring more than a
year {o reach sexual maturity. Tests should begin with immature juveniles, continue through maturation and
reproduction and end no less than 24 days after hatching of next generation. Endpoints based on survival, growth;
maturation, eggs spawned, embryo viability (slamonid only) and hatchability. (A)

*  Early life-stage: exposure o foxicant shortly after fertilization through embryonic, larval, and early juvenile
development (28-32 days, 60 post-hatch for salmonids). Endpoints based on survival and growth only. (A}

Chronic value can equal the geomean of the lower and upper chronic limits or by regression analysis. (A}

IS THIS TEST ACCEPTABLE FOR USE IN DEVELOPING A CHRONIC CRITERION?

Test Conditions

Aluminum cmpd tested purity (grade): reagent technical  other info

Analytical results in TOTAL or DISSOLVED Aluminum? (circle)

~ Test endpoint concentration in TOTAL or DISSOLVED Aluminum? {circle)

pH Did it change during test? Range
Hardness Did it change during test? Range

Alkalinity Did it change during test? Range
TOC Did it change during test? Range
Temperature
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The following letters correspond to the reference from which the data requirement is stated:

A) Specifically stated in 1985 USEPA Guidelines for Deriving Numerical National Water Quality Criteria for the Protection of Aquatic

Organisms and Their Uses

B} Not specifically stated, but inferred in 1985 USEPA Guidelines for Deriving Numerical National Water Quality Criteria for the

Protection of Aguatic Organisms and Their Uses

C) ASTM section of specific method in parentheses

729 = ASTM E729-96 Standard Guide for Conducting Acute Toxicity Tests on Test Material with Fishes, Macroinvertebrates,

and Amphibians

D) USEPA WET testing conditions from WET manuals
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DivISION OF NATURAL RESOURCES
Wildlife Resources Section
PO Box 99, 1110 Railroad Street
Farmington, WV 26571
Telephone (304) 825-6787
Fax (304) 825-6270
Joe Manchin lll Frank Jezioro
Governor Director

October 31, 2005

Ms Jennie Henthorn

Bowles Rice McDavid Graff & Love LLP
600 Quarrier Street

Charleston, WV 25301

RE: Aluminum Aquatic Life Criteria Evaluation-Phase 11
Ms Henthorn,

Thank you for the opportunity to review the referenced report. It is my opinion
that ADVENT-ENVIRON adequately addressed the components of the “scope of work™.
I am providing my comments to you in accordance with your emailed instructions that
accompanied the report, dated October 14, 2005.

On page 1, 2 paragraph, I suggest that the acronym “TRINET” be defined.

On page 4, 2™ paragraph, ADVENT-ENVIRON stated that they considered potentially
acceptable data, unacceptable if the toxicity test data were generated at a pH condition
outside of 6-9. Because of the somewhat unusual dissolution curve of certain Al species
related to pH and temperature, I believe that data outside of the 6-9 range may be useful
and should be included for consideration by the body that will ultimately form the final
aluminum standard rule. A pH below 6 is not uncommon in West Virginia waters and
because of the potential for precipitated aluminum to negatively impact aquatic habitats;
and the potential of pH increasing downstream of a low pH condition, I suggest that those
studies be included if the only disqualifying feature is pH. Whatever final water quality
standard for aluminum is promulgated, it will need to address not only the biological
integrity (toxicity), but also the physical and chemical integrity of the waters of state.

Thank you again for the opportunity to review the referenced report. If you have
any questions regarding my comments feel free to call or email me,

Best regards,

Kerry Bledsoe, Fishery Biologist
Wildlife Resources Section
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TITLE 47
LEGISLATIVE RULES
DEPARTMENT OF ENVIRONMENTAL PROTECTION

SERIES 2
REQUIREMENTS GOVERNING WATER QUALITY STANDARDS

§47-2-1. General.

1.1. Scope. - These rules establish
requirements governing the discharge or deposit
of sewage, industrial wastes and other wastes
into the waters of the state and establish water
quality standards for the waters of the State
standing or flowing over the surface of the State.
It is declared to be the public policy of the State
of West Virginia to maintain reasonable
standards of purity and quality of the water of
the State consistent with (1) public heailth and
public enjoyment thereof; (2) the propagation
and protection of animal, bird, fish, and other
aquatic and plant life; and (3) the expansion of
employment opportunities, maintenance and
expansion of agriculture and the provision of a
permanent foundation for healthy industrial
development. (See W. Va. Code §22-11-2.)

1.2. Authority. -- W. Va. Code
§22-11-4(a)(16); §22-11-7b

1.3. Filing Date. -- April 11, 2008.
1.4. Effective Date. — July 1, 2008.
§47-2-2. Definitions.

The following definitions in addition to
those set forth in W. Va. Code §22-11-3, shall
apply to these rules unless otherwise specified
herein, or unless the context in which used
clearly requires a different meaning:

2.1. "Conventional treatment" 1is the
treatment of water as approved by the West
Virginia Bureau for Public Health to assure that
the water is safe for human consumption.

2.2. “Cool water lakes™ are lakes managed
by the West Virginia Division of Natural
Resources for cool water fisheries, with summer
residence times greater than 14 days.

2.3, "Cumulative" means a pollutant which
increases in concentration in an organism by
successive additions at different times or in
different ways (bio-accumulation).

2.4. "Designated uses" are those uses
specified in water quality standards for each
water or segment whether or not they are being
attained. (Sece sections 6.2 - 6.6, herein)

2.5. "Dissolved metal" is operationally
defined as that portion of metal which passes
through a 0.45 micron filter,

2.6. "Existing uses" are those uses actually
attained in a water on or after November 28,
1975, whether or not they are included in the
water quality standards.

2.7. The "Federal Act" means the Clean
Water Act {also known as the Federal Water
Pollution Control Act) 33 U.S.C. § 1251 - 1387.

2.8. "High quality waters" are those waters
whose quality is equal to or better than the
minimum levels necessary to achieve the
national water quality goal uses.

2.9. "Intermittent streams" are streams
which have no flow during sustained periods of
no precipitation and which do not support
aquatic life whose life history requires residence
in flowing waters for a continuous period of at
least six {(6) months.

2.10. "Qutstanding national resource
waters" are those waters whose unique
character, ecological or recreational value or
pristine nature constitutes a valuable national or
State resource.

2.11, "Natural" or “"naturally occurring”
values or "natural temperature" shall mean for
all of the waters of the state:




2.11.a. Those water quality values
which exist unaffected by -- or unaffected as a
consequence of -- any water use by any person;
and

2.11.b. Those water quality values
which exist unaffected by the discharge, or
direct or indirect deposit of, any solid, liquid or
gaseous substance from any point source or non-
point source.,

2.12. "Non-point source” shall mean any
source other than a point source from which
pollutants may reach the waters of the state.

2.13. "Persistent"” shall mean a pollutant and
its transformation products which under natural
conditions degrade slowly in an aquatic
environment.

2.14. "Point source" shall mean any
discernible, confined and discrete conveyance,
including, but not limited to, any pipe, ditch,
channel, tunnel, conduit, well, discrete fissure,
container, rolling stock or vessel or other
floating craft, from which pollutants are or may
be discharged. This terrn does not include
agricultural stormwater discharges and return
flows from irrigated agriculture.

2.15. "Representative important species of
aquatic life" shall mean those species of aquatic
life whose protection and propagation will
assure the sustained presence of a balanced
aquatic comumunity, Such species are
representative in the sense that maintenance of
water quality criteria will assure both the natural
completion of the species' life cycles and the
overall protection and sustained propagation of
the balanced aquatic community.

2.16. “Secretary” shall mean the Secretary
of the Department of Environmental Protection
or such other person to whom the Secretary has
delegated authority or duties pursuant to W, Va.
Code §§22-1-6 or 22-1-8,

2.17. The "State Act" or "State Law" shall
mean the West Virginia Water Pollution Conirol
Act, W. Va. Code §22-11-1 et seq.

2.18. "Total recoverable" refers to the
digestion procedure for certain heavy metals as
referenced in 40 CFR 136, as amended June 15,

1990 and March 26, 2007, Guidelines
Establishing Test Procedures for the Analysis of
Pollutants Under the Clean Water Act.

2.19. "Trout waters" are waters which
sustain year-round trout populations. Excluded
are those waters which receive annual stockings
of trout but which do not support year-round
trout populations.

2.20. "Water quality criteria" shall mean
levels of parameters or stream conditions that
are required to be maintained by these
regulations. Criteria may be expressed as a
constituent concentration, levels, or narrative
statement, representing a quality of water that
supports a designated use or uses.

2.21. "Water quality standards" means the
combination of water uses to be protected and
the water quality criteria to be maintained by
these rules.

222, "Wetlands" are those areas that are
inundated or saturated by surface or
groundwater at a frequency and duration
sufficient to support, and that under normal
circumstances do support, a prevalence of
vegetation typically adapted for life in saturated
soil conditions. Wetlands generally inciude
swamps, marshes, bogs and similar areas.

2.23. "Wet weather streams” are streams
that flow only in direct response to precipitation
or whose channels are at all times above the
water table.

§47-2-3. Conditions Not Allowable In State
Waters.

3.1.  Certain characteristics of sewage,
industrial wastes and other wastes cause
pollution and are objectionable in all waters of
the state. Therefore, the Secretary does hereby
proclaim that the following general conditions
are not to be allowed in any of the waters of the
state.

3.2. No sewage, industrial wastes or other
wastes present in any of the waters of the state
shall cause therein or materially contribute to
any of the following conditions thereof:




3.2.a. Distinctly visible floating or
settleable solids, suspended solids, scum, foam
or oily slicks;

3.2.b. Deposits or sludge banks on the
bottom;

32.c. QOdors in the vicinity of the
waters;

32d.  Taste or odor that would
adversely affect the designated uses of the
affected waters;

3.2.e. Materials in concentrations which
are harmful, hazardous or toxic to man, animal
or aquatic life;

3.2.f. Distinctly visible color;

3.2.g. Concentrations of bacteria which
may impair or interfere with the designated uses
of the affected waters;

3.2h. Requiring an unreasonable
degree of treatment for the production of potable
water by modermn water treatment processes as
commonly employed; and

3.2.i. Any other condition, including
radiological exposure, which adversely alters the
integrity of the waters of the State including
wetlands; no significant adverse impact to the
chemical, physical, hydrologic, or biological
components of aquatic ecosystems shall be
allowed.,

§47-24. | Antidegradation Policy.

4.1. Tt is the policy of the State of West
Virginia that the waters of the state shall be
maintained and protected as follows:

4.1.a. Tier 1 Protection. Existing water
uses and the level of water quality necessary to
protect the existing uses shall be maintained and
protected. Existing uses are those uses actually
attained in a water on or after November 28,
1975, whether or not they are included as
designated uses within these water quality
- standards.

4.1.b. Tier 2 Protection. The existing
high quality waters of the state must be

maintained at their existing high quality unless it
is determined after satisfaction of the
intergovernmental coordination of the state’s
continuing planning process and opportunity for
public comment and hearing that allowing lower
water quality is necessary to accommodate
important economic or social development in the
area in which the waters are located. If limited
degradation is allowed, it shall not result in
injury or interference with existing stream water
uses or in violation of state or federal water
quality criteria that describe the base levels
necessary to sustain the national water quality
goal uses of protection and propagation of fish,
shellfish and wildlife and recreating in and on
the water.

In addition, the Secretary shall assure
that all new and existing point sources shall
achieve the highest established statutory and
regulatory requirements applicable to them and
shall assure the achievement of cost-effective
and reasonable best management practices
(BMPs) for non-point source control. If BMPs
are demonstrated to be inadequate to reduce or
minimize water quality impacts, the Secretary
may require that more appropriate BMPs be
developed and applied.

4.1b.1. High quality waters are
those waters meeting the definition at section 2.8
herein.

4.15.2. High quality waters may
include but are not limited to the following:

4.1b.2.A. Streams designated
by the West Virginia Legislature under the West
Virginia Natural Stream Preservation Act,
pursuant to W. Va. Code §22-13-5; and

41b2B. Streams listed in
West Virginia High Quality Streams, Fifth
Edition, prepared by the Wildlife Resources
Division, Department of Natural Resources
(1986).

4.15.2.C. Streams or stream
segments which receive annual stockings of
trout but which do not support year-round trout
populations. :

4.1.c. Tier 3 Protection. In all cases,
waters which constitute an outstanding national




resource shall be maintained and protected and
improved where necessary. Qutstanding
national resource waters include, but are not
limited to, all streams and rivers within the
boundaries of Wilderness Areas designated by
The Wilderness Act (16 U.S.C. §1131 et seq.)
within the State, all Federally designated rivers
under the “Wild and Scenic Rivers Act”, 16
U.S.C. §1271 et seq.; all streams and other
bodies of water in state parks which are high
quality waters or naturally reproducing trout
streams; waters in national parks and forests
which are high quality waters or naturally
reproducing tout streams; waters designated
under the *“National Parks and Recreation Act of
1978, as amended; and pursuant to subsection
7.1 of 60CSRS5, those waters whose unique
character, ecological or recreational value, or
pristine nature constitutes a valuable national or
state resource.

Additional waters may be nominated for
inclusion in that category by any interested party
or by the Secretary on his or her own initiative.
To designate a nominated water as an
outstanding national resource water, the
Secretary shall follow the public notice and
hearing provisions as provided in 46 CS.R. 6.

4.1.d. All applicable requirements of
section 316(a) of the Federal Act shali apply to
modifications of the temperature water quality
criteria provided for in these rules.

§47-2-5. Mixing Zones.

5.1. In the permit review and planning
process or upon the request of a permit applicant
or permittee, the Secretary may establish on a
case-by-case basis an appropriate mixing zone.

5.2. The following guidelines and
conditions are applicable to all mixing zones:

5.2.a. The Secretary will assign, on a
case-by-case basis, definable geometric limits
for mixing zones for a discharge or a pollutant or
pollutants within a discharge. Applicable limits
shall include, but may not be limited to, the
linear distances from the point of discharge,
surface area involvement, volume of receiving
water, and shall take into account other nearby
mixing zones. Mixing zones shall take into
account the mixing conditions in the receiving

stream (i.e: whether complete or incomplete
mixing conditions exist). Mixing zones will not
be allowed until applicable limits are assigned
by the Secretary in accordance with this section,

5.2b.  Concenirations of pollutants
which exceed the acute criteria for protection of
aquatic life set forth in Appendix E, Table 1
shall not exist at any point within an assigned
mixing zone or in the discharge itself unless a
zone of initial dilution is assigned. A zone of
initial dilution may be assigned on a case-by-
case basis at the discretion of the Secretary. The
zone of initial dilution is the area within the
mixing zone where initial dilution of the effluent
with the receiving water occurs, and where the
concentration of the effluent will be its greatest
in the water column. Where a zone of initial
dilution is assigned by the Secretary, the size of
the zone shall be determined using one of the
four alternatives outlined in section 4.3.3 of US
EPA’s Technical Support Document for Water
Quality-based Toxics Control (EPA/505/2-90-
001 PB91-127415, March 1991).
Concentrations of pollutants shall not exceed the
acute criteria at the edge of the assigned zone of
initial dilution. = Chronic criteria for the
protection of aquatic life may be exceeded
within the mixing zone but shall be met at the
edge of the assigned mixing zone.

5.2.c.  Concentrations of pollutants
which exceed the criteria for the protection of
human health set forth in Appendix E, Table 1
shall not be allowed at any point unless a mixing
zone has been assigned by the Secretary after
consultation with the Commissioner of the West
Virginia Bureau for Public Health. Human
health criteria may be exceeded within an
assigned mixing zone, but shall be met at the
edge of the assigned mixing zone. Mixing zones
for human health criteria shall be sized to
prevent significant human health risks and shall
be developed using reasonable assumptions
about exposure pathways. In assessing the
potential human health risks of establishing a
mixing zone upstream from a drinking water
intake, the Secretary shall consider the
cumulative effects of multiple discharges and
mixing zones on the drinking water intake. No
mixing zone for human health criteria shall be
established on a stream which has a seven (7)
day, ten (10) year return frequency of 5 cfs or
less.




5.2.d. Mixing zones, including zones of
initial dilution, shall not interfere with fish
spawning or nursery areas or fish migration
routes; shall not overlap public water supply
intakes or bathing areas; cause lethality to or
preclude the free passage of fish or other aquatic
life; nor harm any threatened or endangered
species, as listed in the Federal Endangered
Species Act, 15 U.S.C. §1531 et seq.

5.2.e. The mixing zone shall not exceed
one-third (1/3) of the width of the receiving
stream, and in no case shall the mixing zone
exceed one-half (1/2) of the cross-sectional area
of the receiving stream.

521 In lakes and other surface
impoundments, the volume of a mixing zone
shall not affect in excess of ten (10) percent of
the volume of that portion of the receiving
waters available for mixing,

5.2.g. A mixing zone shall be limited to
an area or volume which will not adversely alter
the existing or designated uses of the receiving
water, nor be so large as to adversely affect the
integrity of the water.

5.2.h. Mixing zones shall not:

5.2.h.1. Be used for, or considered as, a
substitute for technology-based requirements of
the Act and other applicable state and federal
laws.

) 5.2.h.2. Extend downstream at any time
a distance more than five times the width of the
receiving watercourse at the point of discharge.

5.2.h.3. Cause or contribute to any
of the conditions prohibited in section 3, herein.

5.2.h4. Be granted where instream
waste concentration of a discharge is greater
than 80%.

5.2.h.5. Overlap one another.

5.2.h.6. Overlap any /2 mile zone
described in section 7.2.a.2 herein.

5.2.1. In the case of thermal discharges,
a successful demonstration conducted under
section 316(a}) of the Act shall constitute

compliance with all provisions of this section.

52j. The Secretary may waive the
requirements of subsections 5.2.¢ and 5.2.h.2
above if a discharger provides an acceptable
demonstration of;

5.2,j.1. Information defining the actual
boundaries of the mixing zone in question; and

5.2.j.2. Information and data proving no
violation of subsections 5.2.d and 5.2.g above by
the mixing zone in question.

5.2.%. Upon implementation of a mixing
zone in a permit, the permittee shall provide
documentation that demonstrates to the
satisfaction of the Secretary that the mixing zone
is in compliance with the provisions outlined in
subsections 5.2.b, 5.2.c, 5.2.e, and 5.2.h.2,
herein.

521 In order to facilitate a
determination or assessment of a mixing zone
pursuant to this section, the Secretary may
require a permit applicant or permittee to submit
such information as deemed necessary.

§47-2-6. Water Use Categories.

6.1. These rules establish general Water
Use Categories and Water Quality Standards for
the waters of the State. Unless otherwise
designated by these rules, at a minimum all
waters of the State are designated for the
Propagation and Maintenance of Fish and Other
Aquatic Life (Category B) and for Water
Contact Recreation (Category C) consistent with
Federal Act goals. Incidental utilization for
whatever purpose may or may not constitute a
justification for assignment of a water use
category to a particular stream segment.

6.1.a. Waste assimilation and transport
are not recognized as designated uses. The
classification of the waters must take into
consideration the use and value of water for
public ~water supplies, protection and
propagation of fish, shelifish and wildlife,
recreation in and on the water, agricultural,
industrial and other purposes including
navigation.

Subcategories of a use may be adopted




and appropriate criteria set to reflect varying
needs of such subcategories of uses, for example
to differentiate between trout water and other
waters.

6.1.b. At a minimum, uses are deemed
attainable if they can be achieved by the
imposition of effluent limits required under
section 301(b) and section 306 of the Federal
Act and use of cost-effective and reasonable best
management practices for non-point source
control.  Seasonal uses may be adopted as an
alternative to reclassifying a water or segment
thereof to uses requiring less stringent water
quality criteria. If seasomal uses are adopted,
water quality criteria will be adjusted to reflect
the seasonal uses; however, such criteria shall
not preclude the attainment and maintenance of
a more protective use in another season. A
designated use which is not an existing use may
be removed, or subcategories of a use may be
established if it can be demonstrated that
attaining the designated use is not feasible
because:

6.1.b.1.  Application of effluent
limitations for existing sources more stringent
than those required pursuant to section 301 (b)
and section 306 of the Federal Act in order to
attain the existing designated use would result in
substantial and widespread adverse economic
and social impact; or

6.1.b.2, Naturally-occurring
pollutant concentrations prevent the attainment
of the use; or

6.1.b.3. Natural, ephemeral,
intermittent or low flow conditions of water
levels prevent the attainment of the use, unless
these conditions may be compensated for by the
discharge of sufficient volume of effluent
discharges to enable uses to be met; or

6.1.b.4. Human-caused conditions
or sources of pollution prevent the attainment of
the use and cannot be remedied or would cause
more environmental damage to correct than to
feave in place; or

6.1.b.5. Dams, diversions or other
types of hydrologic meodifications preclude the
attainment of the use, and it is not feasible to
restore the water to its original condition or to

operate such modification in a way that would
result in the attainment of the use; or

6.1.b.6. Physical conditions related
to the natural features of the water, such as the
lack of a proper substrate, cover, flow, depth,
pools, riffles, and the like, unrelated to water
quality, preclude attainment of aquatic life
protection uses.

6.1.c.  The State shall take into
consideration the quality of downstream waters
and shall assure that its water quality standards
provide for the attainment of the water quality
standards of downstream waters.

6.1.d. In establishing a less restrictive
use or uses, or subcategory of use or uses, and
the water quality criteria based upon such uses,
the Secretary shall follow the requirements for
revision of water quality standards as required
by W. Va. Code §22-11-7b and section 303 of
the Federal Act and the regulations thereunder.
Any revision of water quality standards shall be
made with the concurrence of EPA. The
Secretary’s administrative procedural
regulations for applying for less restrictive uses
or criteria shall be followed.

6.2. Category A -- Water Supply, Public. -
- This category is used to describe waters which,
after conventional treatment, are used for human
consumption. This category includes streams on
which the following are located:

6.2.a. All community domestic water
supply systems;

6.2b. All non-community domestic
water supply systems, (i.e. hospitals, schools,
etc.);

6.2.c. Ali private domestic water
systems;

6.2.d. All other surface water intakes
where the water is used for human consumption.
(See Appendix B for partial listing of Category
A waters; see section 7.2.a.2, herein for
additional requirements for Category A waters.)
The manganese human health criterion shall
only apply within the five-mile zone
immediately upstream above a known public or
private water supply used for human




consumption,

6.3. Category B --  Propagation and
maintenance of fish and other aquatic life. --

This category includes:
6.3.a. Category Bl -- Warm water
fishery streams. -- Streams or stream segments

which contain populations composed of all
warm water aquatic life.

6.3.b. Category B2 -- Trout Waters. -
As defined in section 2.19, herein (See
Appendix A for a representative list.)

6.3.c. Category B4 -- Wetlands. - As
defined in section 2.22, herein; certain numeric
stream criteria may not be appropriate for
application to wetlands (see Appendix E, Table

1.

6.4. Category C - Water contact
recreation. -- This category includes swimming,
fishing, water skiing and cerfain types of
pleasure boating such as sailing in very small
craft and outboard motor boats. (See Appendix
D for a representative list of category C waters.)

6.5. Category D. -- Agriculture and
~wildlife uses.

6.5.a. Category D1 -- Imigation. --
This category includes all stream segments used
for irrigation.

6.5b. Category D2 - Livestock
watering. -- This category includes all stream
segments used for livestock watering.

6.5.¢c. Category D3 -- Wildlife. --
This category includes all stream segments and
wetlands used by wildlife.

6.6. Category E -- Water supply industrial,
water transport, cooling and power. -- This
category includes cooling water, industrial water
supply, power production, commercial and
pleasure vessel activity, except those small craft
included in Category C.

6.6.a. Category El - Water
Transport. — This category includes all stream
segments modified for water transport and

having permanently maintained navigation
aides.

6.6.b. Category E2 -- Cooling Water.
-- This category includes all stream segments
having one (1) or more users for industrial
cooling,

6.6.c. Category E3 -~ Power
production. -- This category includes all stream
segments extending from a point 500 feet
upstream from the intake to a point one half
(1/2) mile below the wastewater discharge point.
(See Appendix C for representative list.)

6.6.d. Category E4 -- Industrial. --
This category is used to describe all stream
segments with one (1) or more industrial users.
It does not include water for cooling.

§47-2-7. West Virginia Waters.

7.1 Major River Basins and their
Alphanumeric System. All streams and their
tributaries in West Virginia shall be individually
identified using an alphanumeric system as
identified in the "Key to West Virginia Stream
Systems and Major Tributaries”" (1956) as
published by the Conservation Commission of
West Virginia and revised by the West Virginia
Department of Natural Resources, Division of
Wildlife (1985).

7.1.a. J - James River Basin. All
tributaries to the West Virginia - Virginia State
line.

7.1b. P - Potomac River Basin. All
tributaries of the main stem of the Potomac
River to the West Virginia - Maryland -
Virginia State line to the confluence of the North
Branch and the South Branch of the Potomac
River and all tributaries arising in West Virginia
excluding the major tributaries hereinafter
designated:

7.1b,1. S - Shenandoah River and
all its tributaries arising in West Virginia to the
Waest Virginia - Virginia State line.

7.1.b.2. PC - Cacapon River and all
its tributaries.

7.1.b.3. PSB - South Branch and all
its tributaries.




7.1.b.4. PNB - North Branch and all
tributaries to the North Branch arising in West
Virginia.

7.1.c. M - Monongahela River Basin.
The Monongahela River Basin main stem and all
its tributaries excluding the following major
tributaries which are designated as follows:

. 7.1.c.1. MC - Cheat River and all
its tributaries except those listed below:

7.1.c..A. MCB - Blackwater
River and all its tributaries.

7.1.c.2. MW - West Fork River and
all its tributarties.

7.1.c.3. MT - Tygart River and all
its tributaries except those listed below:

7.1.¢c.3.A. MTB - Buckhannon
River and all its tributaries,

7.1..3.B. MTM - Middle Fork
River and all its tributaries.

7.1.c4. MY - Youghigheny River
and all its tributaries to the West Virginia -
Maryland State line.

7.1.d. O Zone 1 - Ohic River - Main
Stem. The main stem of the Ohio River from
the Ohio - Pennsylvania - West Virginia state
line to the Ohio - Kentucky - West Virginia
State line.

7.1e. O Zone 2 - OQhio River -
Tributaries. All tributaries of the Ohio River
excluding the following major tributaries:

7.1.e.1. LK - Little Kanawha River.
The Little Kanawha River and all its tributaries
excluding the following major tributary which is
designated as follows:

7.1.e.1.A. LKH - Hughes River
and all its tributaries.

7.1.e2. K -Kanawha River Zone 1. .

The main stem of the Kanawha River from mile
point 0, at its confluence with the Ohio River, to
mile point 72 near Diamond, West Virginia.

7.1.e.3. K - Kanawha River Zone 2.
The main stem of the Kanawha River from mile
point 72 near Diamond, West Virginia and all
its tributaries from mile point 0 to the
headwaters excluding the following major
tributaries which are designated as follows:

7.1e3.A. KP - Pocatalico
River and all its tributaries.

7.1.e.3.B. KC - Coal River and
all its tributaries.

7.1.3.C. KE - Elk River and
all its tributaries.

7.1.e.3.D. KG - Gauley River.
The Gauley River and all its tributaries
excluding the following major tributaries which
are designated as follows:

7.1.e.3.D.1.
Meadow River and all its tributaries.

KG-19 -

7.1.e3.D.2. KG-34 -
Cherry River and all its tributaries.

7.1.e3.D.3. KGC -
Cranberry River and all its tributaries.

7.1.e3.D4. KGwW -
Willig,ms River and all its tributaries.

7.1.e3.E. KN - New River.
The New River from its confluence with the
Gauley River to the Virginia - West Virginia
State line and all tributarics excluding the
following major tributaries which are designated
as follows:

7.1e.3.E.1, KNG -
Greenbrier River and all its tributaries.

7.1.e3.E.2. KNB -
Bluestone River and all its tributaries.

7.1.e.3E3. KN-60 - East
River and all its tributaries.

7.1e3.E4. K()-81-(1) -
Bluestone Lake.

7.1.e4. OG - Guyandotte River.




The Guyandotte River and all its tributaries
excluding the following major {ributary which is
designated as follows:

7.1.e4.1. OGM - Mud River
and all its tributaries.

7.1.e.5. BS - Big Sandy River. The
Big Sandy River to the Kentucky - Virginia -
West Virginia State lines and all its tributaries
arising in West Virginia excluding the following
major tributary which is designated as follows:

7.1.e.5.1 BST - Tug Fork and
all its tributaries,

7.2. Applicability of Water Quality
Standards. The following shall apply at all times
unless a specific exception is granted in this
section:

7.2.a. Water Use Categories as
described in section 6, herein.

7.2.a.1. Based on meeting those
Section 6 definitions, tributaries or stream
segments may be classified for one or more
Water Use Categories. When more than one use
exists, they shall be protected by criteria for the
use category requiring the most stringent
protection.

7.2.a2. Each segment extending
upstream from the intake of a water supply
public (Water Use Category A), for a distance of
one half (1/2) mile or to the headwater, must be
protected by prohibiting the discharge of any
pollutants in excess of the concentrations
designated for this Water Use Category in
section §, herein. In addition, within that one
half (1/2) mile zone, the Secretary may establish
for any discharge, effluent limitations for the
protection of human health that require
additional removal of pollutants than would
otherwise be provided by this rule. (If a
watershed is not significantly larger than this
zone above the intake, the water supply section
may include the entire upstream watershed to its
headwaters.) Until September 1, 2010, or until
action by the Secretary to revise this provision,
whichever comes first, the one-half (1/2) mile
zone described in this section shall not apply to
the Ohio River main channel (between Brown’s
Island and the left descending bank) between

river mile points 61.0 and 63.5 for the Category
A criterion for iron as set forth in §8 herein.
Weirton Steel Corporation shall conduct
monthly monitoring of the treated water at its
drinking water plant for iron and submit the
results of such monitoring to the West Virginia
Bureau for Public Health and the Office of
Water Resources of the West Virginia
Department of Environmental Protection. In
addition, Weirton Steel Corporation shall submit
a written report regarding the status of its
drinking water plant and the issues pertaining
thereto to the Secretary on or before March 1,
2007.

7.2.b. In the absence of any special
application or contrary provision, water quality
standards shall apply at all times when flows are
equal to or greater than the minimum mean
seven (7) consecutive day drought flow with a
ten (10) year return frequency (7Q10). NOTE:
With the exception of section 7.2.c.5 listed
herein exceptions do not apply to trout waters
nor to the requirements of section 3, herein,

7.2.c. Exceptions: Numeric water

"quality standards shall not apply: (See section

7.2.d, herein, for site-specific revisions)

7.2.c.1. When the flow is less than
7010,

7.2.c.2. In wet weather streams (or
intermittent streams, when they are dry or have
no measurable flow): Provided, that the existing
and designated uses of downstream waters are
not adversely affected;

7.2.¢c.3. In any assigned zome of
initial dilution of any mixing zone where a zone
of initial dilution is required by section 5.2.b
herein, or in any assigned mixing zone for
human health criteria or aguatic life criteria for
which a zone of initial dilution is not assigned;
In zones of initial dilution and certain mixing
zones: Provided, That all requirements described
in section 5 herein shall apply to all zones of
initial dilution and all mixing zones;

7.2.c.4, Where, on the basis of
natural conditions, the Secretary has established
a site-specific aquatic life water quality criterion
that modifies a water quality criterion set out in
Appendix E, Table 1 of this rule. Where a




natural condition of a water is demonstrated to
be of lower quality than a water quality criterion
for the use classes and subclasses in section & of
this rule, the Secretary, in his or her discretion,
may establish a site-specific water quality
criterion for aquatic life. This alternate criterion
may only serve as the chronic criterion
established for that parameter. This alternate
criterion must be met at end of pipe. Where the
Secretary decides to establish a site-specific
water quality criterion for aquatic life, the
natural condition constitutes the applicable water
quality criterion. A site-specific criterion for
natural conditions may only be established
through the legislative rulemaking process in
accordance with W.Va. Code §29A-3-1 et seq.
and must satisfy the public participation
requirements set forth at 40 C.F.R. 131.20 and
40 CF.R. Part 25. Site-specific criteria for
natural conditions may be established only for
aquatic life criteria. A public notice, hearing
and comment period is required before site-
specific criteria for natural conditions are
established.

Upon application or on its own
initiative, the Secretary will determine whether a
natural condition of a water should be approved
as a site-specific water quality criterion. Before
he or she approves a site-specific water quality
criterion for a natural condition, the Secretary
must find that the natural condition will fully
protect existing and designated uses and ensure
the protection of aquatic life. If a natural
condition of a water varies with time, the natural
condition will be determined to be the actual
natural condition of the water measured prior to
or concurrent with discharge or operation, The
Secretary will, in his or her discretion, determine
a natural condition for one or more seasonal or
shorter periods to reflect variable ambient
conditions; and require additional or continuing
monitoring of natural conditions.

An application for a site-specific
criterion to be established on the basis of natural
conditions shall be filed with the Secretary and
shall inclnde the following information:

72¢4A. A USGS. 75
minute map showing the siream segment
affected and showing all existing discharge
points and proposed discharge point;
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7.2.c4.B. The alphanumeric
code of the affected stream, if known;

7.2.c4.C. Water quality data
for the stream or stream segment. Where
adequate data are unavailable, additional studies
may be required by the Secretary;

7.2.c4.D. QGeneral land uses
(e.g. mining, agricultural, recreation, residential,
commercial, industrial, etc.) as well as specific
land uses adjacent to the waters for the affected
segment or stream,

72.c4E. The existing and
designated uses of the receiving waters into
which the segment in question discharges and
the location where those downstream uses begin
to occur;

7.2.c4F. General physical
characteristics of the stream segment, including,
but not limited to width, depth, bottom
composition and slope;

7.2.c4.G. Conclusive
information and data of the source of the natural
condition that causes the stream to exceed the
water quality standard for the criterion at issue.

72.c4H. The average flow
rate in the segment and the amount of flow at a
designated control point and & statement
regarding whether the flow of the stream is
ephemeral, intermittent or perennial;

7.2.c4]. An assessment of
aquatic life in the stream or stream segment in
question and in the adjacent upstream and
downstream segments; and

7.2.c4.l. Any additional
information or data that the Secretary deems
necessary to make a decision on the application.

7.2.c.5. For the upper Blackwater
River from the mouth of Yellow Creek to a point
5.1 miles upstream, when flow is less than
7Q10. Naturally occurring values for Dissolved
Oxygen as established by data collected by the
dischargers within this reach and reviewed by
the Secretary shall be the applicable criteria.

72.d.  Site-specific applicability of




water use categories and water quality criteria -
State-wide water quality standards shall apply
except where site-specific numeric criteria,
variances or use removals have been approved
following application and hearing, as provided
in46 C.S.R. 6. (See section 8.4 and section 8.5,
herein) The following are approved site-specific
criteria, variances and use reclassifications:

7.2.d.1. James River - (Reserved)
7.2.d.2. Potomac River

7.2.d4.2.1. A site-specific
numeric criterion for aluminum, not to exceed
500 ug/l, shall apply to the section of Opequon
Creek from Turkey Run to the Potomac River.

7.2.d.3. Shenandoah River -

{Reserved)
7.2.d.4. Cacapon River - (Reserved)
7.2.d.5. South Branch - (Reserved)
7.2.d.6. North Branch - (Reserved)
7.2.d.7. Monongahela River

7.24d.7.1. Flow in the main
stem of the Monongahela River, as regulated by
the Tygart Reservoir, operated by the U. S.
Army Corps of Engineers, is based on a
minimum flow of 345 cfs at Lock and Dam No.
8, river mile point 90.8. This exception does
not apply to tributaries of the Monongahela
River.

7.2.d.8. Cheat River

7.2.d8.1. In the unnamed
tributary of Daugherty Run, approximately one
mile upstream of Daugherty Run’s confluence
with the Cheat River, a site-specific numeric
criterion for iron of 3.5 mg/l shall apply and the

following frequency and duration requirements

shall apply to the chronic numeric criterion for
selenium  (Sug/l): the four-day average
concentration shall not be exceeded more than
three times every three years (36 months), on
average. Further, the following site-specific
numeric criteria shall apply to Fly Ash Run of
Daugherty Run: acute numeric criterion for
aluminum: §88.5 ug/l and manganese: 5 mg/l.
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7.2.4.9.
(Reserved)

Blackwater River -

7.2.d.10.
(Reserved)

West Fork River -

7.2.d.11. Tygart River - (Reserved)

7.2.4.12.  Buckhannon River -
(Reserved)

7.2.d.13. Middle Fork River -
(Reserved)

7.2.d.14.  Youghiogheny River -
(Reserved)

7.2.d.15. Ohio River Main Stem -
{Reserved)

7.2.d.16. Ohio River Tributaries.

7.2.d.16.1. Site-specific
numeric ¢riteria shall apply to the stretch of
Conners Run (0-77-4), a tributary of Fish Creek,
from its mouth to the discharge from Conner
Run impoundment, which shall not have the
Water. Use Category A and may confain
selenium not to exceed 62 ug/1; and iron not to
exceed 3.5 mg/l as a monthly average and 7
mg/1 as a daily maxiomim.

7.2.d.16.2. A socio-economic
variance shall apply to that segment of Harmon
Creek (0-97) from its confluence with the Ohio
River to a point 2.2 miles upstream, which shall
not have water use Category A designation, and
which shall have the following instream criteria:
Lead 14 ug/l, Daily Maximum, Temperature 100
degree F (monitored per Footnote 12 of the
permit); Iron 4.0 mg/l, monthly average and 8.0
mg/l Daily Maximum (monitored per Footnote
12 of the permit). Weirton Steel Corporation
shall continue to submit to the Secretary, on an
anmual basis summary reports on the water
quality of the discharge from QOutlet 004 and the
efforts made by Weirton Steel Corporation
during the previous year to improve the quality
of the discharge. These exceptions shall be in
effect until action by the Secretary to revise the
exceptions or unatil July 1, 2009, whichever
comes first.




7.2.d.17. Little Kanawha River -
(Reserved)

7.2.d.18. Hughes River -
(Reserved)

7.2.d.19. Kanawha River Zone 1 -
Main Stem

7.2.d.19.1. For the Kanawha
River main stem, Zone 1, Water Use Category A
shall not apply; and

7.2.4.19.2. The minimum flow
shall be 1,960 cfs at the Charleston gauge.

7.2.d4.19.3. A variance pursuant
to 46 CSR 6, Section 5.1, based on naturally
occurring pollutant concentrations, shall apply to
Union Carbide Corporation’s discharge to Ward
Hollow of Davis Creek, which shall have the
instream criteria for chlorides of 310 mg/l for
Category A and C waters and for Category Bl
(chronic aquatic life protection). This exception
shall be in effect until action by the Secretary to
revise the exception or until July 1, 2010,
whichever comes first.

7.2.4.20. Kanawha River Zone 2
and Tributaries.

7.2.4.20.1. For the main stem of

the Kanawha River only, the minimum flow -

shall be 1,896 cfs at mile point 72.

7.2.d.20.2. The stretch between
the mouth of Little Scary Creek (K-31) and the
Little Scary impoundment shall not have Water
Use Category A. The following site-specific
numeric criteria shall apply to that sectiom:
selenium not to exceed 62 ug/l and copper not
10 exceed 105 ug/l as a daily maximum nor 49
ug/1 as a 4-day average.

7.2d.21.
(Reserved)

Pocatalico River -

7.2.d.22. Coal River - (Reserved)
7.2.d.23. Elk River - (Reserved)
7.2.d.24. Gauley River - (Reserved)
7.2.4.25.

Meadow  River -
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(Reserved)
7.2.d.26. Cherry River - (Reserved)

7.2.d.27.
(Reserved)

Cranberry  River -

7.2.d.28.
(Reserved)

Williams  River -

7.2.d.29. New River - (Reserved)

7.2.430. Greenbrier River -
(Reserved)

7.2.d31. Bluestone River -
(Reserved)

7.2.d.32. Bluesione Lake -
{Reserved)

7.2.d.33. East River - (Reserved)
7.2.d.34. Guyandotte River -
7.2.d.34.1. Pats Branch from
its confluence with the Guyandotte River to a
point 1000 feet upstream shall not have Water
Use Category A and Category D1 designation.
7.2.d.35. Mud River - (Reserved)

7.2.d.36.
(Reserved)

Big Sandy River -

7.2.d.37.
{Reserved)

Tug Fork River -

§47-2-8. Specific Water Quality Criteria.

8.1. Charts of specific water quality criteria
are included in Appendix E, Table 1.

8.1.a. Specific state (i.e. total, total
recoverable, dissolved, valence, ¢ic.) of any
parameter to be analyzed shall follow 40 CFR
136, Guidelines Establishing Test Procedures for
Analysis of Pollutants Under the Clean Water
Act, as amended, June 15, 1990 and March 26,
2007, (See also 47 C.S.R. 10, section 7.3 -

National Pollutant Discharge Elimination
System (NPDES) Program.)
8.1.b. Compliance with aquatic life




water quahity criteria expressed as dissolved
metal shall be determined based on dissolved
metals concentrations.

8.1.b.1. The aquatic life criteria for
all metals listed in Appendix E, Table 2 shall be
converted to a dissolved concentration by
multiplying each numerical value or criterion
equation from Appendix E, Table 1 by the
appropriate  conversion factor (CF) from
Appendix E, Table 2. '

8.1.b.2, Permit limits based on
dissolved metal water quality criteria shall be
prepared in accordance with the U.S. EPA
document "The Metals Translator; Guidance For
Calculating A Total Recoverable Permit Limit
From A Dissolved Criterion, EPA 823-B-96-007
June 1996,

8.1.b.3. NPDES permit applicants
may petition the Secretary to develop a site-
specific translator consistent with the provisions
in this section., The Secretary may, on a case-
by-case basis require an applicant applying for a
translator to conduct appropriate sediment
monitoring through SEM/AVS ratio, bioassay or
other approved methods to evaluate effluent
limits that prevent toxicity to aquatic life.

8.1.c. An"X" or numerical value in the
use columns of Appendix E, Table 1 shall
represent the applicable criteria.

8.1.d. Charts of water quality criteria in
Appendix E, Table 1 shall be applied in
accordance with major sfream and use
applications, sections 6 and 7, herein.

8.2, Criteria for Toxicants

8.2.a. Toxicants which are carcinogenic
have human health criteria (Water Use
Categories A and C) based upon an estimated
risk level of one additional cancer case per one
million persons (10°) and are indicated in
Appendix E, Table 1 with an endnote (*).

8.2b, A final determination on the
critical design flow for carcinogens is not made
in this rule, in order to permit further review and
study of that issue. Following the conclusion of
such review and study, the Legislature may
. again take up the authorization of this rule for

13

purposes of addressing the critical design flow
for carcinogens: Provided, That until such time
as the review and study of the issue is concluded
or until such time as the Legislature may again
take up the authorization of this rule, the
regulatory requirements for determining effluent
limits for carcinogens shall remain as they were
on the date this rule was proposed.

8.3. Criteria for Nuirients in Lakes

83.a. This subsection cstablishes
nutrient criteria designed to protect Water Use
Categories B and C. The following cool water
nutrient criteria shall apply to cool water lakes.
(See Appendix F for a representative list.) The
following warm water nutrient criteria shall
apply to all other lakes with a summer residence
time greater than 14 days.

8.3.b. Total phosphorus shall not exceed
50 pg/l for warm water lakes and 30 pg/l for
cool water lakes based on an average of four or
more samples collected during the period May
1-October 31. In lieu of such sampling,
impairment may be evidenced at any time by
noncompliance with section 3.2, as determined
by the Secretary. Chlorophyll-a shall not exceed
30 pg/l for warm water lakes and 15 pg/l for
cool water lakes based on an average of four or
more samples collected during the period May
1-October 31. In lieu of such sampling,
impairment may be evidenced at any time by
noncompliance with section 3.2, as determined
by the Secretary.

8.4, Variances from Specific Water Quality
Criteria. A variance from numeric criteria may
be granted to a discharger if it can be
demonstrated that the conditions outlined in .
paragraphs 6.1.b.1 through 6.1.b.6, herein, limit
the attainment of one or more specific water
quality criteria. Variances shall apply only to
the discharger to whom they are granted and
shall be reviewed by the Secretary at least every
three years. In granting a variance, the
requirements for revision of water quality
standards in 46 CSR 6 shall be followed.

8.5. Site-specific numeric criteria.  The
Secretary may establish numeric criteria
different from those set forth in Appendix E,
Table 1 for a streamn or stream segment upon a
demonstration that existing numeric criteria are




either over-protective or under-protective of the
aquatic life residing in the stream or stream
segment. A site-specific numeric criterion will
be established only where the numeric criterion
will be fully protective of the aquatic life and the
existing and designated uses in the stream or
stream segment.  The site-specific numeric
criterion may be established by conducting a
Water Effect Ratio study pursuant to the
procedures outlined in US EPA’s "Interim
Guidance on the Determination and Use of
Water-Effect Ratios for Metals" (February
1994); other methods may be used with prior
approval by the Secretary. In adopting site-
specific numeric criteria, the requirements for
revision of water quality standards set forth in
46 CSR 6 shall be followed.

§47-2-9. Establishment
Concentration Values.

of Safe

When a specific water quality standard has
_ not been established by these rules and there is a
discharge or proposed discharge into waters of
the State, the use of which has been designated a
Category Bl1, B2, B3 or B4, such discharge may
be reguiated by the Secretary where necessary to
protect State waters through establishment of a
safe concentration value as follows:

9.1. Establishment of a safe concentration
value shall be based upon data obtained from
relevant aquatic field studies, standard bioassay
test data which exists in substantial available
scientific literature, or data obtained from
specific tests utilizing one (1) or more
representative important species of aquatic life
designated on a case-by-case basis by the
Secretary and conducted in a water environment
which is equal to or closely approximates that of
the natural quality of the receiving waters.

9.2. In those cases where it has been
determined that there is insufficient available
data to establish a safe concentration value for a
pollutant, the safe concentration value shall be
determined by applying the appropriate
application factor as set forth below to the 96-
hour LC 50 value. Except where the Secretary
determines, based upon substantial available
scientific data that an alternate application factor
exists for a pollutant, the following appropriate
application factors shall be used in the
determination of safe concentration values:
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0.2.a. Concentrations of pollutants or
combinations of pollutants that are not persistent
and not cumulative shall not exceed 0.10 {1/10)
of the 96-hour LC 50.

9.2.b. Concentrations of pollutants or
combinations of pollutants that are persistent or
cumulative shail not exceed 0.01 (1/100) of the
96-hour LC 50,

9.3. Persons seeking issuance of a permit
pursuant to these rules authorizing the discharge
of a pollutant for which a safe concentration
value is to be established using special bioassay
tests pursuant to subsection 9.1 of this section
shall perform such testing as approved by the
Secretary and shall submit all of the following in
writing to the Secretary:

93.a. A plan proposing the bioassay
testing to be performed.

9.3.b. Such periodic progress reports of
the testing as may be required by the Secretary.

9.3.c. A report of the completed results
of such testing including, but not limited to, all
data obtained during the cowrse of testing, and
all calculations made in the recording,
collection, interpretation and evaluation of such
data.

9.4, Bioassay testing shall be conducted in
accordance with methodologies outlined in the
following  documents: U.S. EPA Office of
Research and Development Series Publication,
Methods for Measuring the Acute Toxicity
(EPA/600/4-90/027F, August 1993, 4th Edition)
or Short Term Methods for Estimating Chronic
Toxicity of Effiuents and Receiving Waters to
Freshwater Organisms (EPA/600/4-8%/001),
March 1989; Standard Methods for the
Examination of Water and Wastewater (18th
Edition); or ASTM Practice E 729-88 for
Conducting Acute Toxicity Tests with Fishes,
Macroinvertebrates and  Amphibians  as
published in Volume 11.04 of the 1988 Annual
Book of ASTM Standards. Test waters shall be
reconstituted according to recommendations and
methodologies specified in the previously cited
references or methodologies approved in writing
by the Secretary.




APPENDIX A

CATEGORY B-2 - TROUT WATERS

This list contains known trout waters and is not intended to exclude any waters which meet the definition in Section 2.19.

River Basin

James River
J

Potomac River

-~ B~ - By B~ = B~ B~ B

PSB
PSB
PSB
PSB
PSB
PSB
PS8
PSB
PSB
PSB
PSB
PSB
PSB
PSB

County

Monroe

Jefferson

"

Berkeley
n

Morgan

Jefferson

"
L
Li

n

Hampshire
®

Hardy

Hampshire

Hardy

Grant-Pendleton

Grant

Pendleton
1"t

n
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Stream

South Fork Potts Creek

Town Run

Rocky Marsh Run

Opequon Creek

Tuscarora Creek (Above Martinsburg)
Middle Creek (Above Route 30 Bridge)
Mill Creek

Hartland Run

Mill Run

Tillance Creek

Meadow Branch

Flowing Springs Run (Above Halktown)
Cattail Run

Evitt's Run

Big Bullskin Run

Long Marsh Run

Cold Stream

Edwards Run and fmpoundment
Dillons Run

Lost River

Camp Branch

Lower Cove Run

Moores Run

North River (Above Rio)
Waites Run

Trout Run

Trout Pord (Impoundment)
Warden Lake (Impoundment)
Rock CIiff Lake (Impoundment)

Mill Creek

Mill Run

Dumpling Creek

North Fork South Branch

North Fork Lunice Creek

South Fork Lunice Creek

South Mill Creek (Above Hiser)
Spring Run

Hawes Run: (Impoundment)
Little Fork

South Branch (Above North Fork)
Senena Creek

Laurel Fork

Big Run




River Basin
Potomac River

PNB
PNB
PNB
PNB
PNB

Monongahela River
M

MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC

MC
MC
MC
MC
MC
MC

MC
MC
MC

MW
MW

MT
MT
MT
MT

MT
MT
MT
MT

MTB
MTB
MTB

Monongalia-Marion

Monongalia

"

n

Preston

Randolph

"

Harrison
Lewis

Barbour

L1s

Taylor-Barbour

Preston
Randolph

"

Upshur-Randolph-Lewis
Upshur
Upshur
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Stream

North Fork Patterson Creek

Fort Ashby (Impoundment)

New Creek

New Creek Dam 14 (Impoundment)
Mill Creek (Above Markwood)

Whiteday Creck (Above Smithtown)

Morgan Run

Coopers Rock (Impoundment)
Blaney Holiow

Laurel Run

Elsey Run

Saltlick Creek

Buffalo Creek

Wolf Creek

Clover Run

Elklick Run

Horseshoe Run

Maxwell Run

Red Creek

Slip Hill Mill Branch

Thomas Park (Impoundment)
Blackwater River (Above Davis)
Blackwater River (Below Davis)

Camp Five Run

Dry Fork (Above Otter Creek)

Glady Fork

Laurel Fork

Gandy Creek {Above Whitmer)

East Fork Glady Fork (Above C & P
Compressor Station)

Shavers Fork (Above Little Black Fork)
Three Spring Run

Spruce Knob Lake (Impoundment)

Dog Run (Pond)
Stonecoal

Brushy Fork {Above Valley Furnace)
Teter Creek Lake (Impoundment)

Mill Run

Tygart Lake Tailwaters (Above Route 119
Bridge)

Roaring Creek (Above Little Lick Branch)
Tygart River {Above Huttonsviile)
Elkwater Fork

Big Run

Right Fork Buckhannon River
Buckhannon River (Above Beans Mill)
French Creek




River Basin
Monongahela River
MTB

MTN
MTM

MY

Little Kanawha River
LK
LK

Kanawha River

KE
KE

KE
KE
KE
KE
KE
KE
KE

KC
KC

KG
KG

KG
KG
KG
KG
KG
KG
KG
KG
KG
KG
KG
KG
KG
KG

Upshur-Randolph

Upshur
Randolph

Preston

Upshur

Upshur-Lewis

Braxton

"

Webster

"

Raleigh

Nicholas

"

Nicholas
Randolph-Webster
Fayette
Nicholas

"
Greenbrier

m

Fayetic

Nicholas
Greenbrier-Nicholas
Greenbrier
Greenbrier-Nicholas
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Stream

Left Fork Right Fork

Right Fork Middle Fork River
Middle Fork River (Above Cassity)

Rhine Creek

Left Fork-Right Fork Little Kanawha
River)
Little Kanawha River (Above Wildcat)

Sutton Reservoir

Sutton Lake Tailwaters (Above Route 38/5
Bridge)

Back Fork

Desert Fork

Falt Run

Laurel Fork

Left Fork Holly River

Sugar Creck

Elk River (Above Webster Springs)

Stephens Lake (Impoundment)
Marsh Fork (Above Sundial)

Summersville Reservoir {Impoundment)
Summersville Tailwaters (Above Collison
Creek)

Deer Creek

Gauley River (Above Moust Coal Tipple)
Glade Creek

Hominy Creek

Anglins Creck

Big Clear Creek

Little Clear Creek and Lauret Run
Meadow Creek

Wolf Creek

Cherry River

Laurel Creek

Neorth Fork Cherry River

Summit Lake (Impoundment)

South Fork Cherry River




River Basin
Kanawha River
KGC
KGC

KGW
KGW

KNG
KNG
KNG
KNG

KNG
KNG
KNG
KNG
KNG
KNG
KNG

KNG
KNG
KNG
KNG
KNG
KNG
KNG
KNG

KNG
KNG
KNG
KNG
KNB
OG

BST

County

Pocahontas-Webster-

Nicholas
Pocahontas

Pocahontas

Pocahontas-Webster

Raleigh

Summers

Fayette

Raleigh

Monroe
L[]

Fayetie
Mercer
Li

Monroe

Monroe
Greenbrier

it

Greenbrier-Monroe

Greenbrier

"

"

Pocahontas

Mercer
"

Wyoming

McDowell
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Stream

Cranberry River
South Fork Cranberry River

Tea Creek
Williams River (Above Dyer)

Glade Creek

Meadow Creek

Mill Creek

Laurel Creek {(Above Cotton Hill)
Pinch Creek

Rich Creek

Turkey Creek

Dunloup Creek (Downstream from Harvey
Sewage Treatment Plant)

East River (Above Kelleysvitle)
Pigeon Creek

Laurel Creek

" Kitchen Creck (Above Gap Mills)

Culverson Creek

Milligan Creek

Second Creek (Rt. 219 Bridge to Nickell's
Mill)

North Fork Anthony Creck

Spring Creek

Anthony Creek {(Above Big Draft)
Watoga Lake

Beaver Creek

Knapp's Creek

Hills Creek

North Fork Deer Creek (Above Route
28/5)

Deer Creek

Sitlington Creek

Stoney Creek

Swago Creek

Buffalo Fork (Impoundment)

Seneca (Impoundment)

Greenbrier River (Above Hosterman)
West Fork-Greenbrier River (Above the
impoundment at the tannery)

Little River-East Fork

Little River-West Fork

Five Mile Run

Mullenax Run

Abes Run

Marsh Fork

Camp Creek

Pinnacle creek

Dry Fork (Above Canebrake)




APPENDIX B

This list contains known waters used as public water supplies and is not intended (o exclude any waters as described

in section 6.2, herein.

River Basin
Shenandoah River
S

Potomac River

fa-e~ N~ e -

-2 Ra =Ry -

PSB
PSB

PSB

PSB
PSB

PSB
PSB
PNB
PNB

PNB
PNB

Monongahela River

<

County

Jefferson

Jefferson

"

"

Berkeley

"

Morgan

Hampshire

Hardy

Pendleton
"

Grant

Grant
Mineral

1"

EL

Monongalia

Preston
Monongalia

bl

"

Preston

Preston
Monongalia

"
"

"

Operating Company

Charlestown Water

3-M Company
Shepherdstown Water
Harpers Ferry Water
DuPont Potomac River
Works

Berkeley County PSD
Opequon PSD
Hedgesville PSD

Paw Paw Water

Romney Water
Peterkin Conference
Center

Moorefield Municipal
Water

1.8, Navai Radio Sta.
Circleville Water Inc.

Mountain Top PSD
Petersburg Municipal
Water

Island Creek Coal
Piedmont Municipal
Water

Keyser Water

Fort Ashby PSD

Morgantown Water Cotnm.

Morgantown Ordinance
Works

Preston County PSD
Blacksville # 1 Mine
Loveridge Mine
Consolidation Coal Co.
Mason Town Water

Fibair Inc.

Cheat Neck PSD
Lakeview County Club
Union Districk PSD
Cooper's Rock State Park
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Source

Shenandoah River

Turkey Run
Potomac River
Elk Run
Potomac River

Le Feure Spring
Quarry Spring
Speck Spring
Potomac River

South Branch Potomac River
Mill Run

South Fork River

South Fork River

North Fork of South Branch,
Potomac River

Mill Creek, Impoundment
South Branch, Potomac
River

Impoundment
Savage River, Maryland

New Creek
Lake

Colbum Creek &
Monongahela River
Monongahela River

Deckers Creek
Impoundment
Impoundment
Impoundment
Block Run

Impoundment

Cheat Lake

Cheat Lake-Lake Lynn
Cheat Lake-Lake Lynn
Impoundment




River Basin
Monongahela River

MC
MC
MC
MC
MC
MC
MC
MC
MC
MC
MC

MC
MC
MC

MW
MW
MW
MW
MW
MW

MW
MW
MW

MW
MW

MW
MW
MW

MT
MT
MT
MT
MT
MT
MT
MT
MT
MT

MT
MT
MT
MT
MT

MTB

Preston
Preston

f

Tucker

Pocahontas
Randolph

Harrison

L

Operating Company

Kingwood Water
Hopemount State Hosp.
Rowlesburg Water
Albright

Parsons Water

Thomas Municipal
Hamrick PSD

Douglas Water System
Davis Water
Hambleton Water System
Canaan Valley State
Park

Cheat Mt. Sewer
Snowshoe Co. Water
Womelsdorf Water

Lumberport Water
Clarksburg Water Bd.
Bridgeport Mun, Water
Salem Water Board
West Milford Water
W.V. Water-Weston
District

Jackson's Mill Camp
West Fork River PSD
Kennedy Compresssor
Station

Jane Lew Water Comm.
Bel-Meadow Country
Club

Harrison Power Station
Oakdale Portal
Robinson Port

Fairmont Water Comm.
Mannington Water
Monongah Water Works
Eastern Assoc.

Four States Water
Shirnston Water Dept.
Grafton Water

Phillippi Water
Bethichem Mines Corp.
Belington Water Works

Elkins Mumicipal Water
Beverly Water

Valley Water
Huttonsville Medium
Security Prison

Mill Creek Water

Buckhannon Water Board
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Source

Cheat River

Snowy Creek

Keyser Run & Cheat River
Cheat River

Shavers & Elk Lick Fork
Thomas Reservoir

Dry Fork

Long Run

Blackwater River
Roaring Creek
Blackwater River

Shavers Lake
Shavers Fork
Yokum Run

Jones Run

‘West Fork River
Deecons & Hinkle Creek
Dog Run

West Fork River

West Fork River

Impoundment
West Fork River
West Fork River

Hackers Creek
Lake

West Fork River
impoundment
Impoundment

Tygart River
Impoundment

Tygart River

Coal Corp Impoundment
Impoundment

Tygart River

Tygart River-Lake
Tygart River
Impoundment

Tygart River & Mill Run
Lake

Tygart River

Tygart River

Tygart River

Tygart River

Mill Creek

Buckhannon River




River Basin
Ohio River

Zone 1

Zone 1

QOOQOO0CY OO0 O COOOOCOOOD

Little Kanawha
LK
LK
LK
LK

LK
LK

LK

LKH
LKH
LKH

Kanawha River

~AORRAR RN RR

County

Hancock
Brooke
Brooke
Ohio
Tyler
Pleasants
Cabell
Marshall
Wood

Marshall

"

Wetzel

Marshall
Tyler
Doddridge
Mason
Jackson
Wayne

*

Wood
Calhoun
Gilmer

"

Braxton
Roane

Wirt
Ritchie

Putnam
®

Kanawha

Fayette

Operating Company Sonrce

Chester Water & Sewer
City of Weirton

Weirton Steel Division
Wheeling Water
Sistersville Mun. Water
Pleasants Power Station
Huntington Water Corp.
Mobay Chemical Co.

E. 1. DuPont

Meron Water

New Urindahana Water
Pine Grove Water

Consolidated Coal Co.
Middlebourne Water
West Union Mun. Water
Hidden Valley Country
Ripley Water

Wayne Municipal Water
East Lynn Lake
Monterey Coal Co.

Claywood Park PSD
Grantsville Mun. Water
Glenville Utility
Consolidated Gas
Compressor

Bumsville Water Works
Spencer Water

Elizabeth Water
Cairo Water
Harrisville Water

Pennsboro Water

Buftalo Water
Winfield Water

South Putnam PSD

Cedar Grove Water

Pratt Water

Armstrong PSD PO-K1-CO-EL

Kanawha Water Co.-
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Ohio River
Ohio River
Ohio River
Qhio River
QOhio River
Ohio River
Chio River
Ohio River
Ohio River

Glass House
Hollow

Wheeling Creek System
North Fork, Fishing
Creek
Impoundment
Middle Island Creek
Middle Island Creek
Lake/Impoundment
Mill Creek

Twelve Pole Creek
East Lynn Lake
Impoundment

Little Kanawha River
Little Kanawha River
Little Kanawha River
Steer Creek

Little Kanawha River
Spring Creek Mile Tree
Reservoir

Little Kanawha River

North Fork Hughes
River
North Fork Hughes
River
North Fork Hughes
River

" Cross Creek

Poplar Fork & Crooked
Creek

Poplar Fork & Crooked
Creek

Kanawha River
Kanawha River
Kanawha River & Gum
Hollow

Unnamed Tributary
Kanawha Beards Fork




River Basin

Kanawha River

AAARAN

Pocatalico River

KP
Kp

Coal River

KC
KC
KC
KC
KC
KC
KC

KC

RRERAGEER &R

Gauley River

KG
KG

KG
KG
KG

KG

County

Kanawha

n

Fayette
Fayette

"

Kanawha
Roane

Kanawha
n

Lincoln
Boone

n

Raleigh

Raleigh

Boone

"

Raleigh
Boone

Kanawha

H

Kanawha
Clay

Braxton

"
1"

"

Webster

Nicholas

Webster
Nicholas

Operating Company

Midland Trail School
Cedar Coal Co.

Elkem Metals Co.
Deepwater PSD

Kanawha Falls PSD

W.V. Water-Montgomery

Sissonville PSD
Walton PSD

St. Albans Water
Washington PSD
Lincoln PSD

Coal River PSD
Whitesville PSD
Amco Mine 10
Armco Steel-Montc.
Stickney

Peabody Coal
Stephens Lake Park
W.V. Water-Madison Dist.
Van PSD

Consol. Coal Co.
Water Ways Park

Clendenin Water

W.V. Water-Kanawha
Valley District

Pinch PSD

Clay Waterworks

Procious PSD
Flatwoods-Cance Run PSD
Sugar Creek PSD

W.V. Water-Gassaway Dist.
W.V. Water-Sutton Dist.
W.V. Water-Webster Springs
Holly River State Park

Craigsville PSD
Summersville Water

Nettie-Leivasy PSD
Cowen PSD
Wilderness PSD

Richwood Water
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Source

Impoundment
Impoundment
Kanawha River
Kanawha River
Kanawha River
Kanawha River

Pocatalico River
Silcott Fork Dam

Coal River
Coal River
Coal River
Coal River
Coal River
Marsh Fork
Coal River

Coal River

Lake Stephens
Little Coal River
Pond Fork
Workmans Creek
Coal River

Elk River
Elk River

Elk River
Elk River
Elk River
Elk River
Elk River
Elk River
Eilk River
Elk River
Heolly River

Gauley River
Impoundment/ Muddlety
Creek

Jim Branch

Gauley River

Anglins Creek &
Meadow River

North Fork Cherry River




River Basin

New River

KN

Bluestone River

KNB
KNB
KNB
KNB
KNB
KNB
KNB
KNB
KNB

KNB
KNB
KNB

Greenbrier River
KNG

. KNG
KNG
KNG
KNG
KNG

KNG
KNG
KNG
KNG

Guyandotte River

oG
0G
0G
0G
oG

OG
0G

0G
oG
oG

Summers

o

Greenbrier

L

"

Pocahontas

Cabell
Lincoln
Logan

Logan

"

Mingo
Wyoming

Operating Company

Ames Heights Water
Mt. Hope Water

Ansted Municipal Water
Fayette Co. Park

New River Gorge Campground
Fayetteville Water

Beckley Water

Westmoreland Ceal Co.

Jumping Branch-Nimitz
Bluestone Conf. Center
Pipestem State Park

Town of Athens

Bluewell PSD

Bramwell Water

Green Valley-Glenwood PSD
Kelly's Tank

W.V. Water Princeton

Lashmeet PSD
Pinnacle Water Assoc.
W.V. Water Bluefield

W.V. Water Hinton

Big Bend PSD

Alderson Water Dept.
Ronceverte Water
Lewisburg Water
Denmar State Hospital
Water

City of Marlinton Water
Cass Scenic Railroad
Upper Greenbrier PSD
The Hermitage

Salt Rock PSD
West Hamlin Water
Logan Water Board
Man Water Works
Buffalo Creek PSD

Chapmanville
Logan PSD

Gilbert Water
Oceana Water
Glen Rogers PSD
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Source

Mill Creek
Impounded Mine
(Surface)

Mill Creek
Impoundment
Impoundment
Wolfe Creek
Glade Creek
Farley Branch

Mt. Valley Lake
Bluestone Lake
Impoundment
Impoundment
Impoundment
Impoundment
Bailey Reservoir
Spring
Impoundment/ Brusch
Creek
Impoundment
Mine
Impoundment

Greenbrier River & New
River

Greenbrier River
Greenbrier River
Greenbrier River
Greenbrier River
Greenbrier River

Knapp Creek
Leatherbark Creek
Greenbrier River
Greenbrier River

Guyandotte River
Guyandotte River
Guyandotte River
Guyandotte River
Buffalo Creek/
Mine/Wells
Guyandotte River
Whitman Creek/
Guyandotie River
Guyandotte River
Laurel Fork
Impoundment




River Basin
Guyandotte River

oG
oG

OMG
OMG
OMG
OMG

Big Sandy River

BS

BS

BST
BST
BST
BST
BST
BST

County

Wyoming
Raleigh

Cabell

1t

Putniam
Putnam

Wayne
Mingo

"

McDowell

Operating Company

Pineville Water
Raleigh Co. PSD-Amigo

Milton Water Works
Culloden PSD

Hurricane Municipal Water
Lake Washington PSD

Kenova Municipal Water
Fort Gay Water

Kermit Water

Matewan Water

A & H Coal Co., Inc.
Williamson Water

City of Welch

City of Gary
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Source

Pinnacle Creek/
Tommy Creek

Guyandotte River
Indian Fork Creek
Impoundment

Lake Washington

Big Sandy River
Tug Fork

Tug Fork

Tug Fork
Impoundment
Impoundment
Impoundment/Wells
Empoundment/Mine




APPENDIX C
CATEGORY E-3 - POWER PRODUCTION

This list contains known power producticn facilities and is not intended to exclude any waters as described in section
6.6.c, herein.

River Basin County Station Name Operating Company

Monongahela River

M Monongalia Fort Martin Power Station Monongahela Power
M Marion Rivesville Station Monongahela Power
MC Preston Albright Station Monongahela Power
Potomac Grant Mt. Storm Power Station Virginia Electric & Power
Company
Ohio River
O-Zonel Wetzel Hannibal (Hydro) Ohio Power
o " " Marshall Kammer Ohio Power
o " " Mitchell Ohio Power
o " Pleasants Pleasants Station Monongahela Power
o """ " Willow Island Station Monongahela Power
c " Mason Phillip Sporn Plant Central Operating (AEP)
L0 " Racine (Hydro) Ohio Power
LU " Mountaineer Appalachian Power Co.
K Putnam Winfield (Hydro) Appalachian Power Co.
K Kanawha Marmet (Hydro) Appalachian Power Co.
K " London (Hydro) Appalachian Power Co.
K " Kanawha River Appalachian Power Co.
K " John E. Amos Appalachian Power Co.
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APPENDIX D
CATEGORY C - WATER CONTACT RECREATION

This list contains waters known to be used for water contact recreation and is not intended to exclude any waters as
described in section 6.4, herein,

River Basin Stream Code Stream County
Shenandoah b Shenandoah River Jefferson
Potomac P Potomac River Jefferson
p v Hampshire
P noo Berkeley
P e Morgan
P9 Sleepy Creek & Berkeley
‘ Meadow Branch
P-9-G-1 North Fork of Morgan
Indian Run
South Branch PSB South Branch of Hampshire
Potomac River
PSB mon Hardy
PSB voom Grant
PSB-21-X Hawes Run Pendleton
PSB-25-C-2 Spring Run Grant
PSB-28 North Fork South Branch Grant
. Potomac River
North Branch PNB North Branch of Mineral
Potomac River
PNB-4-EE North Fork Grant
Patterson Creek
PNB-7-H Linton Creek Grant
PNB-17 Sioney River-Mt. Storm Grant
Lake
PC Cacapon River Hampshire
Moncengalia
Cheat MC Cheat Lake/Cheat river Monongalia/Preston
MC Alpine Lake Preston
MC-6 Coopers Rock Lake/ Monongalia
Quarry Run
MC-12 Big Sandy Creek Preston
MSC Shavers Fork Randolph
MTN Middle Fork River Barbour/Randolph/ Upshur
MW ) West Fork River Harrison
MW-18 Stonecoal Creek/ Lewis

Stonecoal Lake
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River Basin

Ohio

Liitle Kanawha

Kanawha

Stream Code

O

O-2-H

0-2-Q

0-3
0-21

OMI

0G

OGM

LK

KC
KC-45-Q
KE

KE

KN
KN-26-F
KNG
KNG-23-E-1
KNG-28
KNG-28-P

KNB

KG

Stream

QOhioRiver

Beech Fork of

Twelvepole Creek/Beech

Fork Lake
East Fork of

Twelvepole Creek/East

Lynn Lake
Fourpole Creek
Old Town Creek/
McClintic Ponds

Middle Island Creek/
Crystal Lake

Guyandotte River
Guyandotte River/
R. D. Bailey Lake

Mud River

Little Kanawha River/

Burnsville Lake
Kanawha River

Unnamed Tributary
Krodel Lake

Coal River
Stephens Branch/
Lake Stephens

Elk River

Sutton lake

New River

Little Beaver Creek
Greenbrier River
Little Devil Creck/
Moncove Lake
Anthony Creek
Meadow Creek/
Lake Sherwood

Bluestone River/
Bluestone Lake

Gauley River
27

County

Brooke/Cabell/
Hancock/Jackson/
Marshall/Mason/Ohio/
Pleasants/Tyler/
Wayne/Wood/Wetzel

Wayne

Wayne

Cabell
Mason

Doddridge

Cabell
Wyoming

Cabell
Braxton
Fayette/Kanawha/

Mason/Putnam
Mason

Kanawha
Raleigh

Kanawha/Clay/
Braxton/Webster/ Randolph
Braxton

Fayette/Raleigh/
Summers

Raleigh

Greenbrier/
Pocahontas/Summers
Monroe

Greenbrier
Greenbrier

Summers

Webster




River Basin Stream Code Stream County

Kanawha KG Gauley River/ Nichoias
Summersville Lake

KGW Williams River Webster

28
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APPENDIX E
TABLE 2

Conversion Factors

Metal Acute Chronic

Aluminum 1.000 1.600

Arsenic (III) 1.000 1.000

Cadmium 1.136672-[(In hardness)(0.041838)] | 1.101672-{(In hardness)(0.041838)]
Chromium (HI) 0316 0.860
Chromium(VT) 0.982 0.962

Copper 0.960 0.960

Eead 1.46203-[{In hardness)(0.145712)] | 1.46203-[(In hardness)}(0.145712)]
Nickel 0.998 0.997

Silver 0.85 N/A

Zinc 0.978 0.986
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APPENDIX F
COOL WATER LAKES

This list contains lakes to be managed for cool water fisheries and is not intended to exclude any waters which meet

the definition in Section 2.2.

River Basin
Potomac River

PC
PC
PSB
PNB

Monongzhela River

MC
MC
MC
MC
MT
MW

Kanawha River

KC
KG

KG

KNG
KNG
KNG
KCG

Guyandotte River

0G

County

Hardy Lost River
Hardy Lost River
Pendleton
Mineral

Monongalia
Monongalia
Tucker
Randoiph
Taylor
Lewis

Raleigh
Nicholas

Greenbrier
Pocahontas
Pocahontas
Pocahontas
Pocahontas

Wyoming/Mingo

46

Lake

Trout Pond (Impoundment)

Rock CHff Lake {Impoundment}
Hfawes Run (Impoundment)

New Creek Dam 14(Impoundment)

Coopers Rock (Impoundment)
Cheat Lake

Thomas Park (Impoundment)
Spruce Knob Lake (Impoundment)
Tygart Lake

Stonecoal Lake

Stephens Lake (Impoundment)
Summersville Reservoir
(Impoundment)

Summit Lake (Impoundment)
Watoga Lake

Buffalo Fork (Impoundment)
Seneca (Impoundment)
Handley Pond

RD Bailey Lake
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ECEIVE

JAN 11 2005

UNITED STATES E“V'RONMENTAL PROTECTFOH AGEN SATMEET OF SRS SRMENTAL SEELTON
STy REGIONMI "o ‘

DWW - DIRECTORS OFFIGE

. 1650 Arch Street
' Philadelphia, Pennsylvania 19103-2029

AN 9 2006

Lisa McClung, Director -

Water and Waste Management Dms:on

West Virginia Dcpartmcnt of Environmerital Protecnon
601 57" Street, S.E. '
Charieston, West Vlrglma 25304

Dear ¥ cChung:

The West Virgihia Environmental Quality Board {EQB) submitted complete packages in
support of a revision 1o its Regquirements Governing Waier Quality Stendards (WQS regulanuns)
to the U.S, Environmental Protection Agency (EPA), on January 13,2005, and May 23, 2005.'
The State submitted this revision for EPA review, pursuant 16 Section 303((:)(1) of the Clean
Water Act (CWA) and 40 C.F.R, Part 131. In the first submission, the revision was adopted

thmugh an emergency rule. Following the emergency rule, the West Virginia Legislature enacted .

the revision as a permanent modification of the regulations, The WQS regulations as modified
by the Legislature were then resubmitted to EPA. :

The revision 1o the West Virginia ‘WQS regulatiens temporarily modifies the chronic
aluminum criterion from 87 pg/L 10 750 ug/L for all watets except for trout waters (in traut

. waters, the chronic aluminur criterion of 87 ug/L continues to apply).” The purpose of this letter

is o approve West Virginia's revised aluminum criteria as consistent with the requirements of
the CWA and the applicable Federal regulations at 40 C.F.R Part 131. The specific provision
that EPA is approving in accordance with Section 303(c)(3) of the CWA and 40 C.F.R. Par1 131
and the rationale for the approval are epclosed with this letter. Wes1 Virginia's revised Water
Quality Standards approved today are now effective for CWA purposes.

Please note that the State regulatory language provides that the modification of the
aluminum chronic criteria apply only until July 4, 2007. Under the State regulations, in July 4,
2007, the chronic criterion will revert 1o 87 ug/L dissolved aluminum applicable in all waters,

' The submissions by West Virginia were deemed complete when EPA received the cenification from the Sute
Anorney General that the revitions were duly adopted purscant to Stzte law. See 40 CF.R. 131.6. EPA teceived
West Virginia's Letier of Certification on May 26, 2005,
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which was previously approved by EPA; Nonetheless, EPA’s approval of the criteria as
rmodified is based on a finding that the criteria are protective of the aguatic life use regardless of
whether they apply temporarily or pernanently.

Under the Endangered Species Act (ESA), EPA has the obligation to determine if our
approval of this modification to West Virginia’s Water Quality Standards regulation will
adversely affect threatened and endangered species and their critical habitat in West Virginia.
EPA has initiated the consultation process required under Section 7(a)(2) of the BSA. As part.of
this process, EPA has conducted 2 biological evaluation thet finds that our approval action will
not likely adversely affect these species of their critical habits. We are epproving the West
Virginia revised aluminum criteria pending completion of ESA section 7(2)(2) consultation with
the U'S. Fish and Wildlife Servige. Please note that in approving West Virginia criteria subject
to the consultation, EPA may need to revise its approval decision if the consultation identifies a

 situation where the approved criteria may not be adequate,

If you have any questions concerning this letter please contact Ms. Cheryl Atkinson at
(215} 814 3392, : )

Sincerely,

Water Protection Division

X3  Printed on 100% recycledirecyclable poper with 100% post-consumer fiber und process chlorine free.
Customer Service Hotline: 1-800-438-2474
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EPA Region ITI Appraval Rationale
West Virginia Amendments
Virginia Title Legislative Rule Series 1
Requirements Governing Water Quality Standard

The revision to the aluminum criteria submitted by West Virginia to EPA consists of a
footnote applicable to the aluminum chronic cniteris, which reads:

e. Until July 4, 2007, the aluminum criteria will be implemented as follows: the chronic
elurninum criterion shall be 87 ug/l for trout waters (s defined in section 2.20 of this rulc)® and
shall be 750 p2g/1 for all other water of the states. The implementation of the interim ¢riteria
provides time for 2 smdy 1o develap aluminum criteria for water of the state, which are based
upon sound science and are proteotive of aquatie life, |

Prior 1o this revision, West Virginia regulations included EPA-approved acute and

chronic aluminum criteria of 750 xg/L and 87 ug/L dissolved aluminum respectively, applicable
to all waters designated for aquatic life use.* The effect of the revision is to amend the

aluminum criteria as follows:

¢ Freshwater Acute Criterion = 750 ug/L dissolved aluminum (applicable in all
waters) and, .

e Freshwater Chronic Criteria = 87 ug/L dissclved aluminumn (applicable in trout
waters only) and 750 pg/L dissolved Aluminum (spplicable in non-trout waters),

West Virginia modified ifs aluminum criteria thus, in light of stream data presented by
the WV Department of Bnvironmental Protection, which purports fo show, that waters that are
considered impaired based on the chronic alominum criterion of 87 xg/l have thriving aquatic
communities and have no physical signs of impairment.

The revision at hand does not impact the acute criterion, which EPA approved in April

_ 2 Section 2.20. *Trout walers™ are Sireams or stream scgmenits which sustain year-round trout populations. Excluded are thoss
streams of stream segments which receive arnyal stoekings of trout but which do ant support year-round wout popuiations.
Appendix 4 of the West Virginia regulstions lists state warers designated os trout wakers,

* EPA has approved the application of West Virginia's slumioum criteria to dissolved aluroinum as protective of aquatic life.
See EPA"s April 17, 2003 approval letter sent to West Virginia

€@ Printed on 100% recycledirecycicble paper with 106% post-consumer fiber and process chiorine free.
Customer Service Hotline: 1-800-438-2474
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2003. Further, the revision only impacts non-trout waters. Thus EPA considered whether the
chronic criterion as revised still protects the aguatic lifé use in those waters. Although the
modification of the chronic criterion is applicable only until July 4, 2007, EPA’s review under
the CWA of the criterion is no different than if the criterion applied permanently: whether the
criterion as modified is protective of the use. .

Discussion of EPA's Review

EPA's recommended aquatic life aluminum criteria of 87 pg/! for chranic exposure and
750 g/l for acute exposure were published in the 1988 document Ambient Water Quality
Criterta for Aluminum (EPA 440/5-86-008, August 1988). Using EPA’s 1985 guidelines for
deriving criteria for protection of aquatic life, the final chronic value for aluminum calculated
from chronic foxicity date was 748 ug/L, which would have sepported a chronic criterion of 750
ug/L. However, because some data showed greater toxicity of aluminuin to brook trout and
striped bass specifically, EPA decided to lower the chronic criterion to 87 ug/l in order to protect
these two recreationally important species.

West Virginia has vetained the chronic 87 ug/} aquatic life elvminum criterion for trout
streaws. For all other, West Virginia has amended its 87 g/l chronic criterion 1o 750 »g/l. This
is consistent with the rationale supporting EPA’s recommended criteria. Trout are protected by
the lower chronic criterion, but in all other waters, he criterion calculated through EPA's
guidelines is profective of the aquatic life use. Striped bass, the other species which led to the
adoption of a lower recommended chronic criterion, is not a recreationally importast species in
West Virginia waters. Itis not a native species of West Virginia waters - striped bass 1s an
anadromous fish which must spent part of its life cycle in salt water, while West Virginiais a
landlocked state. West Virginia does mot stock siriped bass in its waters; specimens occasionally
found in West Virginia are likely to be from the fish siocked in neighboring states. While West -
Virginia does do annual stocking of hybrid striped bass, hybrid striped bass does not reproduce
naturally and thus does not form natural populations. Therefore, other than in trout waters, there
is 1o reason to lower the chronic criterion calculated using EPA guidelines,

As provided in the West Virginia regulations, the modification of the aluminum criteria is
effective only till July 4, 2007. In that date, the applicable chranic criterion reverts to 87 ug/L in
all waters. BPA already deemed that enterion protective, and in any case, it would be more
protective than the criterion which the Agency is hereby approving,

In light of these considerations, West Virginia's criteria for aluminum as revised are
protective of the aquatic life use,

€8 Printed on 100% recycled/recycleble paper with 130% post-;canA'umer fiber and process chlorine free.
Customer Service Hotline: 1-800-438-2474
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QVED ST4y, UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
g e REGION Il
S N z 1650 Arch Street
3 g Philadelphia, Pennsylvania 19103-2029
L
L pROTE

8EP 0 8 2009

Scott G. Mandirola, Director
Water and Waste Management Division

-~ West Virginia Department of Environmenta! Protection
Charleston, West Virginia 25304

Dear Mr. Mandirola,

The U.S. Environmental Protection Agency (EPA) has completed its review of the
revisions to West Virginia’s Title 47 Legislative Rule of the Department of Environmental
Protection (WVDEP) Series 2 Requirements Governing Water Quality Standards (WV WQS
Rute). The revisions addressed today were submitted to EPA in a package dated july 31, 2008,
pursuant to Section 303(c)(1) of the Clean Water Act (CWA) and 40 C.F.R. Part 131. The
WVDEP Associate General Counsel certified on July 31, 2008 that these revisions were duly
adopted in accordance with State law.and became effective July 1, 2008. EPA Region III
received this package on August 6, 2008,

Based on a review of the WVDEP submission and supporting documentation, EI’A finds
{with one exception) the new or revised provisions that we reviewed are consistent with the
CWA and EPA’s implementing regulation at 40 CFR Part 131. The enclosure to this letier lists
the provisions EPA is approving today and two provisions that WVDEP revised and submitted to
EPA but upon which EPA is not acting for reasons explained in that document. This enclosure
also discusses the bases for EPA’s approval of the provisions upon which we are acting.

- Under the Endangered Species Act, EPA has the obligation to determine if our approval
of this modification to West Virginia’s Water Quality Standards regulation will adversely affect
threatened and endangered species and their critical habitat in West Virginia. EPA’s biological
evaluation found no adverse affect to threatened or endangered species. EPA has completed
consultation with U.S. Fish and Wildlife Service and received concurrence with the Agency’s
findings on October 6, 2008,

ECEIVE

SEP T 1 2009
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ed/recyclable paper with 100% posi-consumer fiber and process chlorine free.

Customer Service Hotline: 1-800-438-2474




1 would like to extend my deep appreciation to you and your staff for WVDEP’s
exceptional efforts and commitment to work with EPA, 1o meet our CWA responsibilities.
If you have any questions concerning this letter please contact Ms. Cheryl Atkinson at
(215) 814-3392.

Sincerely,

Z}:utm (7 st

i/ Jon M. Capacasa, Director
1 Water Protection Division

Enclosure

?:.'? Printed on 100% recycled/recyclable paper with 100% post-consamer fiber and process chiorine free.
Customer Service Hotline: 1-800-438-2474




ENVIRONMENTAL PROTECTION AGENCY, REGION Ill

WEST VIRGINIA REQUIREMENTS GOVERNING WATER QUALITY

STANDARDS
2008 TRIENNIAL REVIEW

Today’s EPA Region III action letter addresses the revisions to the Title 47

Legislative Rules West Virginia Department of Environmental Protection (DEP) Series 2
Requirements Governing Water Quality Standards (WVWQS rule) submitted to EPA
Region Il in a letter dated July 31, 2008.

Approval of New and Revised Items

Clerical and Minor Revisions

The following revisions are minor and/or clerical revisions to the State’s water

quality rules and do not impact the scope of the designated uses or the protectweness of
the water quality criteria:

1.

“Stream or stream segment” was replaced with “water” in the definition of -
“Trout waters” because lakes are also included among such waters.

In several sections of WVWQS rule “water body” was replace with “water” or
“waters” in an effort to be consistent throughout the WVWQS rule.

References to “Board” or “rule making authority” were changed to
“Secretary” to reflect current authority.

The term “not to exceed” in Table 1 of Appendix E was deleted where it
conflicts with aquatic life footaotes 1 and 2.

The phrase “[c]oncentration not to be exceeded unless otherwise noted” was
added to footnotes 3 and 4 to insure proper application of the human health
criteria. :

In Appendix E, Table 1, Section 8.13, the erm “Primary Contact Recreation”
was replaced with “Water Contact Recreation” to be consistent with Category
C designation as outlined in Section 6.4 of the WVWQS rule.

West Virginia Waters

1.

The Section 7.2.d.6.1 (Stony River) variance was deleted because it expired
on December 31, 1998. Since then, the applicable temperature criteria have
been those in Appendix E, already approved as protective, and more stringent
than the criteria in the variance.

WV 2008 Triennial Review Page 1/6




2. Section 7.2.d.9 specifically designated Blackwater River as a trout stream,
which was repetitive because Blackwater is listed on the trout list in Appendix
A. Therefore, Section 7.2.d.9 has been amended. This minor correction does
not affect the designation of Blackwater River as a trout stream.

3. The Section 7.2.d.14 Youghiogheny River use exclusion was removed. West
Virginia did a documentation search and no justification was found for this
use exclusion.

4 In Section 7.2.d.19.3 (Ward Hollow of Davis Creek) the variance for the
Union Carbide Corporation’s discharge to Ward Hollow of Davis Creek was
extended from July 1, 2008 to July 1, 2010. EPA first approved the variance
for chloride in September 2006. The basis for the approval was that naturally
occurring chloride concentrations prevent attainment. West Virginia asserts in
its July 2008 Rationale Document that the natural conditions that led to the
variance still apply and that the variance provisions are consistent with 40
CFR 131.10(g). The Region finds that the variance is still consistent with the
CWA. See September 26, 2006, letter from Jon Capacasa, EPA Region HI
Water Protection Division Difector to Lisa McClung, WVDEP Water and
Waste Management Division.

5. The Section 7.2.d.20.3 (Simmons Creek) variance was deleted because it
expired on May 30, 1998. Since then the applicable temperature criteria have
been those in Appendix E, already approved as protective, and more stringent
than the criteria in the variance.

6. Section 7.2.d.34.1 (Pats Branch) was added to exclude Category A (Public
Water Supply) and Category D1 (Irrigation) use designations for Pats Branch,
from its confluence with the Guyandottc River to a point 1000 feet upstream.
The remaining designated uses applicable to this section of Pats Branch are
Category B1 (Warm Water Fishery), Category C (Water Contact Recreation)
and Subcategory D3 (wildlife). The Region has reviewed the following
documents submitted by the State in support of the State’s use designation
changes: ~

e Application for a Use Determination of Downstream Segment of Pats
Branch, dated May 8, 2006, prepared by Triad Engineering for Hunting
Alloys Corporation.

e Pats Branch Storm Sewer Study dated October 2006, prepared by Triad
Engineering for Special Metal Corporation.

¢ Use Removal Request Information Sheet, prepared by WVDEP.

¢ Rationale Document dated July 31, 2008, prepared by WVDEP.

WV 2008 Triennial Review Page 2/6




¢ Memo from Pat Campbell to Jason Morgan dated March 20, 2006,
regarding a Survey Reconnaissance of Pats Branch.

To remove a designated use, the State has to show that the use is not an existing
use and that the use is not attainable due to one of the reasons listed in 40 CFR 131.10(g).
In addition, EPA considers whether the revised use designations and criteria are
consistent with other requirements of 40 CFR Part 131, including the provision under 40
CFR 131.10(b) ensuring the protection of downstream waters.

The documents in support of the use change describe the physical conditions of
the stream segment to which the use removal applies: the stream segment begins when
Pats Branch enters a six-foot diameter concrete culvert beneath the Huntington Alloys
Corporation facility. The culvert runs about 25 feet below the ground surface for about
600 feet. Pats Branch then resurfaces about 50 feet before a flood wall. At this location
there is also a City of Huntington combined sewer overflow discharge point. - Pats Branch
then continues in another underground culvert for 350 feet, going beneath the flood wall
until it discharges into the Guyandotte River via a submerged pipe. According to the
State, Pats Branch has been channeled through underground culverts in this segment for
at least forty (40) years. West Virginia asserts that because of these physical conditions
this segment of Pats Branch cannot be used for drinking water or for irrigation. Based
upon construction drawings, data base searches, personal interviews and physical
surveys, the State asserts that this section of Pats Branch does not have water intake pipes
or other evidence that suggests that the stream segment is used as a drinking water source
or source of irrigation. The stream segment does not have adjacent residential or
agriculture areas and does not have ground water wells within one mile of the
downstream segment of Pats Branch. The State also asserts that, based on a review of
stream monitoring data, the use removal will cause no measurable impacts to downstream
waters.

The State bases this use change on 40 CFR 131.10(g)(4), which provides for use
removal when “dams, diversions or other types of hydrologic modifications preclude the
attainment of the use and it is not feasible to restore the water to its original condition or
to operate such modification in 2 way that would result in the attainment of the use.” The
State asserts hydrological modifications preclude restoring Pats Branch to its original
condition and restoration is infeasible because of the “heavy industrialization of the area
and the City of Huntington flood wall.” '

Based on review of the WVWQS revisions and the supporting evidence, the
Region has concluded that the revisions are consistent with federal requirements at 40
CFR Section 131.10. Accordingly, the Region approves the Category A and D1 use
exclusion from Pats Branch.

WV 2008 Triennial Review Page 3/6




Appendix E Human Health Based Crilteria

The State adopted several revisions 1o the Human Health criteria established in

Appendix E, Table 1, as outlined below.

Appendix E, Table 1, Section 8.4 - The State’s prior human health criterion of
SO0ug/L arsenic was based on the Maximum Contaminant Level (MCL) for
drinking water established by EPA under the Safe Drinking Water Act (SDWA).
The State here revised its criterion in accordance with EPA’s new MCL of 10
ug/L. Adoption of the MCL for arsenic is appropriate for the protection of water
supply uses (see Section 3.2.4 of the Water Quality Standards Handbook).
Accordingly, the Region approves the revision.

Appendix E, Table 1, Section 8.23 - The rule updates the benzene criterion for
Human Health Category C from 71 ug/L to the EPA recommended value of 51
ug/L. The criterion meets the requirement of 40 CFR 131.11 and is scientifically
defensible as explained in 65 Fed. Reg 66443 (Nov. 3, 2000) and supporting
documents. Accordingly, the Region approves the revision.

Appendix E, Table 1, Section 8.13.1 now includes a Fecal Coliform criterion to
protect Category A use in the non-recreation season of November—April on the
Ohio River. This change makes the criteria consistent with the Ohio River Valley
Water Sanitation Commission (ORSANCQO) Water Quality Standards.
Specifically, during the non-recreation season (November 1* to April 17 ) the
maximum allowable level of fecal coliform from the Ohio River shall not exceed
2,000 counts per 100 mL as a monthly geometric mean based on not less than 5
samples per month. The West Virginia rationale document asserts that the
ORSANCO fecal coliform criteria of 2,000 counts per 100 mL (for the protection
of public water supply uses) are based on EPA’s Blue Book recommendation
which states that “[1]n light of the capability of the chlorination treatment process
for raw surface water, it is recommended that the geometrical means of fecal
coliform and total coliform densities in raw surface water sources not exceed
2,000/100 ml and 20,000/100 ml, respectively.” The criterion meets the
requirement of 40 CFR 131.11 and is scientifically defensible. Accordingly, the
Region approves the criterion.

Appendix E, Table 1, Section 8.23 - The halomethanes criterion has been
removed and replaced with the four individual halomethane criteria for
Bromoform, Dichlorobromomethane, Methyl Bromide and Methylene Chloride.
All of these criteria are the same as the EPA’s current National Recommended
Water Quality Criteria under CWA Section 304(a) for the protection of human
health. The criteria meet the requirement of 40 CFR 131.11 and are scientifically
defensible as explained in 65 Fed. Reg 66443 (Nov. 3, 2000) and supporting
documents. Accordingly, the Region approves the revision.
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e Appendix E, Table 1, Section 8.23 - The criterion for polynuclear aromatic
hydrocarbons (PAH) has been removed and replaced with the individual criteria
for the compounds that make up this group. The 12 PAH compounds for which
the State has adopted new criteria are: Acenaphthene, Anthracene, Benzo(a)
Anthracene, Benzo(a) Pyrene, Benzo(b) Fluoranthene, Benzo(k) Fluoranthene,
Chrysene, Dibenzo (a,h) Anthracene, Fluorene, Ideno (1,2,3-cd) Pyrene, Pyrene,
and 2-Chloronaphthalene. All of the new PAH criteria are consistent with the
latest CWA Section 304(a) criteria recommendations for the protection of human
health. The criteria meet the requirement of 40 CFR 131.11 and are scientifically

. defensible as explained in 65 Fed. Reg 66443 (Nov. 3, 2000) and supporting
documents. Accordingly, the Region approves the revision.

¢ A footnote was added to the phthalate esters group in Appendix E, Table 1,
Section 8.23 to clarify which phthalates are included in the total. This minor
clarification does not change the scope of the criteria.

« ‘Appendix E, Table 1, Section 8.27 - The selenium criterion for Category A is
changed from10ug/l to S0ug/! to make it consistent with the Maximum
Contaminant Level for drinking water set by EPA under the Safe Drinking Water
Act. Because the criterion is protective of the use, the Region approves the
revision.

Appendix I Aquatic Life Based Criteria

¢ In Appendix E, Table 1, Section 8.1, the dissolved aluminum chronic criterion for
warm water aquatic life was changed from 87xCF to 750xCF, and Footnote e was
deleted. Prior to this revision, Footnote e provided that the chronic criterion for
warm water aquatic life was to be 750xCF until July 2007. EPA approved that
chronic criterion on January 9, 2006 as protective of the use and consistent with
the CWA regulations. In June 2007, the DEP filed a temporary emergency rule to
continue to apply the modified chronic criterion, and EPA approved the
emergency rule on July 5, 2007. The current revision modifies the chronic
criterion permanently. Because EPA has already found that the criterion is
protective of the use and consistent with the CWA regulations, therefore, the
Region approves this revision. See January 9, 2006, letter from Jon Capacasa,
EPA Region 111 Water Protection Division Director to Lisa McClung, WVDEP
Water and Waste Management Division. '

o Appendix E, Table 1, Section 8.4.1 - The dissolved trivalent arsenic chronic and
acute criteria have been updated from 360ug/L and 190ug/L to 340ug/L, and
150ug/L based on the EPA recommended criteria. The units (ug/l) were added to
the dissolved trivalent arsenic column in Appendix E, Table 1 to clarify the units.
The criteria meet the requirement of 40 CFR 131.11 and are scientifically
defensible as explained in 65 Fed. Reg. 31682 (May, 2000) and supporting
documents. Accordingly, the Region approves the revision.
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¢ Appendix E, Table 1, Sections 8.4.1 and 8.9.1 - The correction factors (CF) were
removed for dissolved trivalent arsenic and chromium, dissolved hexavalent
because the EPA values are based on dissolved criteria not total. Therefore they
do not need to be converted. Because these changes meet the requirements of 40
CFR 131.11, the Region approves the revision.

e Appendix E, Table 1, Sections 8.7.2, 8.7.3,8.10.1, 8.10.2,8.19.1,8.18.2, 8.28.2,
8.34 and 8.34.1 - The revisions for cadmium, copper, nickel, silver and zinc
formulas are consistent with the latest CWA Section 304(a) criteria
recommendations for the protection of aquatic life issued by EPA. Accordingly,
the Region approves the revision. The criteria meet the requirement of 40 CFR
131.11 and are scientifically defensible as explained in 65 Fed. Reg. 31682 (May,
2000) and supporting documents.

Antidegradation Tier 2.5 designation

Section 4.1.c. Tier 2.5 Protection of the WVWQS rule was removed. This leaves
a three-tiered antidegradation approach, including Tiers 1, 2 and 3. West Virginia also
amended its Tier 3 definition to include within Tier 3 some waters previously classified
as Tier 2.5. Five categories of streams previously under Tier 2.5 will now be classified as
Tier 3. As revised, the WVWQS rule on antidegradation is consistent with EPA’s
antidegradation regulation at 40 CFR 131.12. The Tier 2.5 classification which the State
removed was at the discretion of the State to have a more stringent provision.
Accordingly, all revisions to the antidegradation section of this WVWQS rule are
approved today.

Revisions Where EPA is Taking No Action

Today the Region is taking no action on the sevision to Section 7.2.d.16.2, which
extended the Weirton Steel Corporation socio-economic variance from July 1, 2007 until
July 1, 2009. The variance expired on July 1, 2009, and this is therefore no longer
effective.

EPA is also deferring action on the proposed lake nutrient criteria in Section 8.3,
together with the definition of cool water lakes in Section 2.2 and Appendix F listing cool
water lakes. EPA is currently evaluating the scientific justification for the proposed lake
nutrient criteria. Additional, more recent data offered by WV in March 2009 as
additional justification for the proposed criteria is being evaluated by EPA to determine if
the new data is applicable and whether or not that data provides any additional scientific
support to the submitted rationale. After a full evaluation of the scientific defensibility of
the criteria, EPA will conclude the review of these new criteria.
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